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Pricing Feedlot Services Through Cattle Futures 


By Allen B. Paul and William T. Wesson 


I: IS NOW commonly accepted that the dif- 
ference between the prices of grain for spot 
delivery and deferred delivery is a payment for 
storing grain. The difference is called the 
carrying charge or the price of storage. Thus, 
at harvest time, the prices for deferred grain 
deliveries exceed the prices for spot grain de- 
liveries by an amount necessary to induce some- 
one to store the grain.! 

In an analogous way, the spot-forward spread 
between two forms of a commodity appears to be 
the market price for converting one form into 
the other. The authors recently made such a 
study of the soybean crushing industry (9).? It 
was shown that the spread between spot soy- 
beans and forward soybean products is a com- 
petitive price for crushing services. 

We now propose to establish that the spot- 
forward spread involving feeder cattle, feed, 
and fed cattle is a price for feedlot services. 
In the case of soybean processing, the value of 
a bushel of soybeans subtracted from the value 
of oil and meal derivable therefrom and de- 
liverable at the end of the crushing period is 
the price of crushing; in the case of cattle, the 
value of a feeder and feed subtracted from the 
value of a fed animal derivable therefrom and 
deliverable at the end of the feeding period is 
the price of feedlot services. The hypothesis 
is that there exists a positive and significant 
relation between this price and quantity of cattle 
feeding services.’ 


1 Strictly speaking, the word ''spot"’ allows no interval 
between transaction and delivery dates, But in practice, 
short intervals enter, e.g., 3-day, 5-day, or 10-day 
shipment of grain, In the present discussion, we use the 
looser interpretation, 

2 Underscored numbers in parenthesis refer to items 
in the Bibliography, p. 45, 

Sin the short run, the quantity supplied would also 
depend on existing feedlot capacity and other factors, In 
view of the fact that this article examines data for only 


Trading in fed steer futures for Midwest 
delivery has been continuous since its start on 
November 30, 1964, and the volume has been 
substantial. By the end of 1966, there were 
16,539 contracts outstanding (15,474 open con- 
tracts on the Chicago Mercantile Exchange and 
1,065 open contracts on the Chicago Board of 
Trade). This amounts to about 362,000 steers 
at 1,150 pounds per steer. If half of these con- 
tracts represented feedlot selling (the other 
half, spreading and speculation) and if the feed- 
lot turnover averaged 5 months, then about 
434,000 steers would be involved, on an annual 
basis. This is 8 percent of the estimated annual 
slaughter of Choice steers in the North Central 
States.‘ 

While this percentage is small (and it was 
even smaller near the beginning of futures 
trading), it can fairly well reflect changing 
competitive relationships over a wide market 
area. Since cattle futures trading is new, the 
sparse historical data on it permit only a 
tentative interpretation. We need to rely on 
knowledge from other futures trading, particu- 
larly soybeans, to guide our inquiry. 

But one must guard against pressing analogies 
too far. There are important differences be- 
tween processing soybeans and feeding cattle. 
The latter process takes more time, can be 
entered into at almost any stage, and results 
in a nonstorable commodity. These differences 
have a bearing on the interpretation and handling 
of data. 


(Footnote 3 Continued) 

2 years, we shall assume that changes in capacity have 
been relatively small, Some theoretical arguments on 
how to enter capacity in short-term supply response 
relations are discussed briefly in (9), 

4 There are no data showing the use of cattle futures 
for different purposes, In general, the most successful 
use of the Midwest contracts by feedlot operators would 
be in the North Central region, 











Moreover, recent data show that in the cattle 
feeding business there exists an extensive sys- 
tem for pricing feedlot services through custom- 
feeding arrangements. These are the various 
arrangements entered into by feedlot operators 
to feed cattle owned by other operators for a 
fee. Hence, we also need to take the role of 
custom feeding into account, and show how it 
resembles and differs from futures trading. 
This will set the stage for examining the pricing 
of the feedlot services through futures and the 
relation of prices and costs. At the conclusion, 
some general implications of the overall analysis 
will be given. 


Role of Custom Feeding 


The rise of large feedlots and custom feeding 
tend to go together. Williams' recent survey of 
15 States (16) shows that more than 40 percent 
of the cattle marketed by feedlots with capacities 








of 5,000 head or more were custom fed. Below 
5,000 head, the importance of custom feeding 
tapered off rapidly. Above 30,000 head, custom 
feeding tended to give way to partnership and 
other enterprise-sharing arrangements (fig- 
ure l). 

Logan and King (6), in a study of commercial 
feedlots in California, found that cattle market- 
ings by 56 identical feedlots increased 87 per- 
cent from 1957 to 1963. They concluded that 
custom feeding accounted for almost all of this 
increase. 

Various studies (5, 16) suggest that costs 
may be lowered by increasing capacity to 5,000 
head. Additional economies in buying, trans- 
porting, and selling might be gained in larger 
operations. Capital requirements for a 5,000- 
head operation would be relatively large--over 
$1 million for feed, feeders, and feedlot serv- 
ices. 

The need for outside equity is understandable. 
But the reason why such equity moves into 





PERCENTAGE OF CATTLE MARKETINGS BY CATTLE 
OWNERSHIP AND FEEDLOT SIZE 
15 States, 1964 
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cattle feeding are beyond the scope of this 
paper.’ It suffices to observe that large op- 
erators attract relatively more outside equity 
through custom feeding than small operators 
do, and thus they can use their plant more 
completely. 

This is the view of some students of the in- 
dustry (6, p. 24; 16, p. 20). It is supported by 
survey data showing that the ratio of cattle 
marketings to feedlot capacity rises as the feed- 
lot capacity increases (table 1). In 1964, feed- 
lots with 8,000 head or more capacity had over 
one-third more turnover than lots with less 
than 4,000 head capacity. ° 

The financing of production is subject to 
scale economies. Equity or loan funds usually 
can be provided more cheaply in large units 
than in small units, but we do not know the 
importance of such cost differentials. In any 
case, data in figure 1 and table 1 suggest that 
a feeder would need a capacity of about 10,000 
head to attract the outside equity needed to 
operate close to its minimum average cost.’ 
Logan and King (6) showed that virtually 
all the growth in cattle marketings in California 
between 1958 and 1964 was associated with 


5 Such examination should focus on the balance-sheet 
composition of different participants in the cattle busi- 
ness and their asset and liability preferences, The latter 
would be evaluated in the light of the different conditions 
facing each group: range of economic opportunities 
(including tax considerations), uncertainties, and tastes, 
Questions about risk aversion and risk assumption would 
be handled in such a context, 

The data in table 1 are roughindicators only, Because 
of the J-shaped distribution, the use of midpoints of 
class intervals to figure the average turnover rate 
understates the average, particularly for the smaller 
size classes, Also, such data take"no account of the pos- 
sible correlation of average feeding period with average 
feedlot capacity and, therefore, might overstate or 
understate the differences in feedlot utilization, 

The information shown in figure 1 is, conceptually 
speaking, incomplete, Equity held by partnerships is not 
distributed between insiders and outsiders, This tends 
to overstate the importance of outside equity in cattle 
feeding, On the other hand, the equity of corporate feed- 
lot operations is not distributed between the inside and 
outside shareholders, Hence, the importance of outside 
equity is also understated, 

Corporate ownership of feedlots increases with the 
size of feedlot, Most feedlots with 5,000 head or more 
capacity are owned by corporations (8), Information is 
lacking on the*degree to which outsider interests hold 
shares in them, 








Table 1.--Ratio of cattle marketings to 
capacity of feedlot, by capacity size 
groups, 32 States, 19641! 








Capacity of Number |Ratio of marketings 
feedlot of to average capacity 
(head) feedlots of feedlot2 

1,000 - 1,999.. 808 0,84 
2,000 - 3,999.. 421 87 
4,000 - 7,999.. 242 92 
8,000 - 15,999.. 120 1,22 
16,000 - 31,999.. 34 1,33 
32,000 and over.. 10 (3) 











1 Based on data in (13). 

2 Average capacity is taken to be the mid- 
point of the class. See text, footnote 6. 

3 Not estimated because the class is open- 
ended, 


increased numbers of feedlots with 10,000 head 
or more capacity. A plausible hypothesis is 
that financing and not operating economy is 
the strategic factor in growth of large feed- 
lots. 

Viewed diagrammatically (as an envelope of 
cost curves for plants of different scales), 
smaller feedlots operate higher on the descend- 
ing phase of their own cost curves than large 
feedlots do. Hence, the differentials in realized 
costs between small and large feedlots tend 
to be greater than can be explained by the ob- 
servable scale economies. 

In general, any scheme for financing invest- 
ment that becomes extensive tends to become 
institutionalized and to use sophisticated busi- 
ness methods, Financing cattle feeding through 
custom arrangements has undergone such de- 
velopment. Hopkin and Kramer (3) describe the 
most prevalent scheme in California: The feed- 
lot operator seeks prospective customers and 
arranges bank loans on cattle and feed. The 
customer does not take title to the cattle and 
he may never lay eyes on them. He signs an 
agreement to purchase the cattle when they are 
ready for slaughter, at a cost equal to the 
original purchase price of the feeders, plus 
all feeding and handling charges, plus interest. 
His downpayment is about $30 per head. Unless 
the client is a packer, the cattle are sold in 
the name of the feedlot operator and all sales 
proceeds come to him, The returns above costs 
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(plus downpayment) are paid to the customer. 
During 1963 and early 1964, there were many 
occasione when a net balance was owing to the 
feedlot operator because the loss was greater 
than the aownpayment. 

Such institutionalization of custom dealing 
shows the features it has in common with 
futures trading. In each, the buyer puts up a 
small margin on his commitment to take de- 
ferred delivery of a given quality and quantity 
of fed animals. He stands to gain or lose solely 
from the change in price of the contract be- 
tween the time of entry and time of liquidation, 
The feedlot operator fixes his margin for a 
given length of feeding period. This margin is 
secure up to the limits of the buyer's credit 
worthiness (or the credit that stands behind 
him). Physical delivery of fed cattle to the 
buyer may or may not occur, according to the 
wishes of the participants in the contract; the 
settlement can be, and often is, purely financial. 

Existence of these common features suggests 
that custom feeding and futures trading are, 
conceptually speaking, equivalents. This prop- 
osition can be shown directly. 


Equivalence Between Custom 
Feeding and Cattle Futures 


The equivalence may be shown by separating 
the futures contract into its two parts, namely, 
a transaction in (a) a spot commodity and in 
(b) a bundle of services. In cattle feeding, the 
spot commodity is some combination of feed 
and feeder animal. The bundle of services 
includes all things done to convert the spot 
commodity into the futures commodity. 

Accordingly, the cattle feeding business can 
be subdivided into two ventures. One venture 
is to supply fed cattle on a given date; the other 
is to supply feedlot services during an interval 
that ends on the same date. (This is like the 
subdivision of enterprise responsibility that 
occurs in the construction industry between 
the "builder'' and the "'contractor.'"'’) Each of 
the two ventures is defined by its own set of 
transactions. These may be real transactions 
or they may be virtual transactions (i.e., the 
feedlot operator buys certain inputs from him- 
self). A set of transactions may or may not 
include futures trades. But any two sets are 
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economic equivalents if they give rise to an 
identical venture. 

The argument is shown in table 2, All trans- 
actions are entered in December. One who 
simply ventures to supply fed cattle the follow- 
ing June (row A), but who does not care to 
supply feedlot services, can do so by purchasing 
(a) fed cattle futures for June delivery, or 
(b) feeder cattle and feed for December delivery, 
and feedlot services for December to June. 
The equals sign denotes the state of equivalence. 

The physical outcome of the venture would 
be identical if the inputs that were purchased 
in the custom feeding arrangement, and the 
output purchased in futures, were elements of 
the same production function. The cost of the 
cattle supplied in June would also be identical, 
assuming perfect arbitrage.® For example, when 
the value of June cattle futures exceeds the 
combined value of feed, feeder animal, and 
feedlot services, profit could be made by sim- 
ultaneously selling the former and buying the 
latter. Such arbitrage would depress the value 
of June delivery cattle and raise the value of 
the inputs until the two would come into line. 

Next, in row B, the enterprise of supplying 
feedlot services is shown in terms of equivalent 
sets of transactions. The venture might be 
undertaken through a conventional hedging op- 
eration in futures; buy spot delivery of feeders, 
feed, and other inputs and sell futures delivery 
of fed cattle. Or it might be done through 
custom dealings: buy spot feeders and feed 
for the account of the client (denoted by both 
purchase and sale transactions, and their can- 
cellation), and buy other inputs and sell custom 
feeding services. Again, assuming perfect ar- 
bitrage and the same production function, the 
outcome (in terms of quantity, quality, and 
price) would be the same whether one had 
entered one set of transactions or the other. 

Entries in row C show the "proof."' They 
are the sums of the entries listed in rows A 
and B. After canceling, both columns contain 
the identical transactions--buy feeders, buy 
feed, and buy other inputs. The canceled entries 
may be viewed as transactions that are internal 


® arbitrage is defined by Webster's New International 
Dictionary as ‘’Simultaneous, or nearly simultaneous, 
purchasing, as of commodities, securities, or bills of 
exchange, in one market where the price is lower than 
in another, and selling in the other’, 

















Table 2.--Equivalent transactions for a given enterprise entered through (a) cattle futures 


and (b) custom feeding 





Enterprise that-- 


Transactions entered in December for delivery on 
date shown in the subscript, via-- 





Futures trading 


| 


Custom feeding 








A. Supplies fed 


y Buy feeders 








| cattle in June Dec. 
Buy fed cattle = Buy feed 
June Dec. 
_ Buy feedlot services 
Dec. > June 
Buy feeders = Buy feeders. 
Dec. Dec. 
Buy feed = Buy—feed 
Dec. Dec. 


B. Supplies feedlot 
services, 
Dec. > June 


Buy other inputs 


Dec. > June 


Sell fed cattle 


June 


Buy other inputs 


Dec. June 


’ Seti—feedens 
Dec. 


Sett feed 
Dec. 


| Sell feedlot services 


Dec. > June 





ees 


C. (A + B). Supplies 
fed cattle 
in June 
and feed- 
lot 
services, 
Dec. > June 





Buy fed cattle 


June 


Buy feeders 
Dec. 


Buy feed 
Dec. 


Buy other inputs 


Dec. > June 


Sell fed cattle 


June 


. feeders 






Dec. 





L_Buy feedlot servic 


Dec. > June 


Buy feeders 
Dec. 


Buy feed 


Dec. 


Buy other inputs 


Dec. June 


11 feeders 








Dec. 


Sell feed 


Dec. 









| Sell feedlot servic 


Dec. > June 














to the firm. The remaining transactions are 
what the ordinary farmer does when he decides 
to feed cattle--supply the fed cattle in June and 
the feedlot services from December to June, 

The theoretical equivalences between custom 
dealing and futures trading may or may not be 
approximated in practice. This is a factual 
question which would need to be investigated. 
The problem is complicated by the many con- 
siderations of value that enter into the pricing 
of services. 

In custom feeding, the specific terms are 
largely private matters. In some cases, the 
feed and feeder animal are supplied by the 
customer, and a fixed fee per head per day is 
agreed upon. In others, the operator provides 
all or part of the feed and this would be charged 
at cost or at a markup. The feeding charge 
might be figured per ton of feed or per pound 
of gain. In still other cases, both feed and 
animal are supplied by the operator. Innumerable 
variations in arrangements seem possible (3). 
If the terms of different transactions were 
known, it might be possible for the investigator 
to reduce them to a common basis. For ex- 
ample, in cases where custom feeders provide 
feed and feeder animals to customers, if these 
items were not billed at cost, the feeding charge 
could be adjusted accordingly. 

In futures trading, the pricing of services 
is done through a spot-forward spread which 


would vary according to location of the feedlot 
operation (and other features). But by having 
futures prices for fed cattle at a central 
location, one could compute the prices for 
feedlot services at that or at other loca- 
tions. 

Custom feeding is largely a phenomenon of 
the West and Southwest (table 3), while futures 
trading is largely undertaken in the Midwest. 
But the two overlap. Extensive custom feeding 
is done in the Midwest, particularly in Nebraska 
and Kansas. Also, futures trading has a small 
foothold in the West, through a "western de- 
livery'' contract, and some thought is being 
given to adapting the terms to better fit market 
conditions. 


Prices of Feedlot Services 


A characteristic of biological and storage 
processes is that they take time. For this 
reason, an exchange economy can arrange for 
ways for the firm to take over the responsibility 
for them at almost any stage of the process. 
Thus, the firm can provide few or many serv- 
ices, as it chooses. The fewer the services, 
the smaller the payment. This feature is shown 
in figure 2 by the narrowing margin over the 
10-month period of production as the target 
date approaches. 


Table 3.--Number of fed cattle marketed, specified States, 1964 














(1,000 head) 
Feedlots with 1,000 
All head and over 
States feedlots’ 

Tot rt Custom 
6 fea? 
TOWG aiid BONES: o0:cbccs-vccaseces 5,405 1,056 318 
Kaneas- G80 OkTGNOMGsé i scccccsccdes 956 485 209 
PORGE acne sis oo eee race seese ¥eeeen 971 849 304 
ColOradGsssiedetcwscecs rrr cere te 951 636 109 
Montana, Idaho, Utah, and Nevada... 545 289 41 
New Mexico and Arizona. ..ccccccceces 766 725 281 
Cal Sformmidiccccas ye ee ere rea 2,061 2,011 911 
Oregon and Washington..... ecccece 437 263 65 
TOGAl , 2O-Wemeeh nse ctecees’ 12,092 6,314 2,238 














1 Prom (13). 


Derived from percentages given 





in (8, p. 118). 










































































animal, 


on the former date. 








The margin registered on any date before the 
target date is a competitive price for the bundle 
of services to be provided to the target date. 
This price reacts to its own supply and demand 
forces and is fairly independent of the com- 
modity prices from which it is derived. 

Because the enterprise of cattle feeding can 
be undertaken at almost any stage in the pro- 
duction sequence, one might provide almost 
any amount of feedlot services decided upon. 
To produce a 1,080-pound steer for December 
delivery, a 480-pound calf could be fed for 
10 months beginning in February; a 570-pound 
for 8 months beginning in April; a 
675-pound animal, for 6 months beginning in 
June; an 800-pound animal, for 4 months begin- 
ning in August; or a 950-pound animal, for 
2 months beginning in October. The appropriate 
combination of feeder and feed would change 
with the passage of time. To derive the price 
for feedlot services of a given duration, one 
would price the relevant feeder animal and 
bundle of feed for spot delivery on the date 
the enterprise would be undertaken, and subtract 
this sum from the value of a 1,080-pound steer 
deliverable in December, as this value appears 


The results for 1965 are shown in figure 2. 
The solid line represents the value of a 1,080- 


THE MARGIN AS A PRICE FOR SERVICES USED TO 
CHANGE A COMMODITY IN FORM AND/OR TIME 
Beginning of the Month, Prices 
CATTLE FEEDLOT SERVICES GRAIN STORAGE SERVICES 
$ PER HEAD ] ] $ PER BU. | 
= |. Soybeans, July delivery, Chicago 4 
| | nX_| 
300 1,080-Ib cheice steer, 3.00 of Y f 
- Dec. delivery, Omaha 4 x j =. 7 
275 HvAl— 2.75 +— + 
L * ie oe J 
| Oe (“" Soybeans, spot delivery, Chicago 
250 BF Brac, & tT— 2.50 Faron 1 | | 
r mAnoM / Feeder plus feed, a a 7 
—___. spot delivery, ____J 4 j 
225 A cies City 2.25 | 
| | | | a a 4 
200 POE RES 2 aT ORS a S| 2.090 ore wre 
JAN APR JULY ocT JAN ‘ AUG NOV FEB MAY AUG 
1965 1964-65 
S. DEPARTMENT OF AGRICULTURE NEG. ERS 4945-6712 ECONOMIC RESEARCH SERVICE 
Figure 2 


pound Choice steer for December delivery 
(at Omaha). The dotted line is the value of the 
spot feeder and feed appropriate to each date 
(in the nearby area). The prices of corn and 
alfalfa are average prices received by farmers 
in Nebraska and Iowa. The prices of soybean 
meal are average prices paid by them.? 

The margin tends to narrow as the year 
progresses--reflecting less additional services 
to bring the animal up to target weight. On any 
given date, the margin is also influenced by 
competitive forces, i.e., the demands for feedlot 
services, unused feedlot capacity available, 
and other conditions of supply. 

The pattern is like the classical carrying 
charge exhibited by grain markets and shown here 
for soybeans (figure 2), This margin also tends to 
narrow as the season progresses--reflecting 


9 The price of the 1,080-pound steer is the average 
closing price for December delivery on the Chicago 
Mercantile Exchange for the first week of the month, 
minus 0,75 per cwt, for Omaha delivery, The prices 


for feeder animals are USDA market quotations at 
Kansas City, for choice feeder steers of the appropriate 
range, first week of the month, Prices for feeds were 
interpolated to represent beginning of the month prices, 
The weights of feeders, the feed rations, and the weight 
gain assumptions were predicated on data published 
in (2, 15). 
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Figure 3 


less storage services needed to carry soy- 
beans to the target month. On any given 
date, the margin also is influenced by com- 
petitive forces such as the demand for grain 
storage, idle bin space, and other conditions 
of supply. It appears that in both the cattle and 
soybean illustrations, prices for services 
implied in the spread are fairly independent of 
the level of commodity prices, '° 

To show the changing market prices for 
services over time requires that the bundle of 
services be held constant. Such price variation 
should represent true price changes and not 
changes in qualities. We shall use as a constant 
the 6 months of feedlot services that are re- 
quired to produce a Choice steer in the Omaha- 
Kansas City region. Specifically, 405 pounds of 
gain would be put on a 675-pound Choice yearling 
steer, using up 46.6 bushels of corn, 0.51 ton 
of alfalfa hay, and 180 pounds of soybean oil 
meal. This would result in a 1,080-pound steer 
deliverable on the futures contract (15). Any 
reasonable change in assumptions would not 
affect the pattern of prices appreciably, although 
it might change the average level, 


10 Some degree of intercorrelation may exist between 
the two, See (9), 
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This spot-forward spread has been computec. 
at 30-day intervals during 1965 and 1966 and 
the results are recorded in figure 3 and table 4 
as the Type Ill margin." This spread is one 
to which producers can react. The implicit 
assumption, that the fed cattle are in fact de- 
livered on the futures contract, is beside the 
point. Yet, account can be taken of the fact 
that most cattle hedged in futures are sold in 
the cash market and the futures contracts are 
offset by purchase. This gives rise to what 
trade jargon calls "basis gains and losses''-- 
adjustments in outcome due to changes in the 
relative value of specific animals sold in a 
cash market delivered at a given time, and 
the value of standard specifications of the futures 
contract. The major movements of the two 
series are similar (table. 4), 

Besides the spot-forward spread, figure 3 
shows the feeding margin computed on two 
traditional bases. One is the anticipated return 
that would have been realized at the completion 
of feeding, if the present margin between spot 
delivery of fed steers and spot feeders plus 
feed had held (Type I margin). The other margin 


11 This margin nomenclature is carried over from 
(2). 

















Table 4,--Three types of feeding margin net of feeder steer and feed costs, Omaha-Kansas City 


basis, Choice grade steers, 1965 and 1966 


(Dollars per head) 























ind _— Type III, with futures 
ecision date RS 
(week ending) Type I Type I1* ee 
Delivery 3 Offset 4 
1965: 
Sis Wiws cas cksavivenes 35, 26 Tits 32,34 
POR Gy vasccedtce cteden 26.47 66.43 30,25 36.62 
MGs Dies cvcebeveeseeen 24,96 67.62 32,41 
BOREL. Bs Ssntibees 0éans 26,27 51,44 25.41 34,70 
OS Bn cccs cd cece cnecoe 33,53 31.91 19,06 
SOE Tie 006 0 2b 0 Weasdadine 45.00 17.78 25.02 21.46 
DUES Mhekos 'écwesantenrece 39.10 23.66 15.56 
Ms tense veeawe seve nae 46.03 46.14 15.68 12.77 
BOOG. Sic cccccwecescees 48.67 65.73 21.78 
BOGS Tess dnestsst cade 47.56 62,25 25.96 26,93 
BOTs! Cac ccacvtieeisceoee 42.36 52,51 35.88 
DOG. Bovccvcccccscceses 34,05 40.53 51.44 53.82 
Ris Tae DOC. vcccccce 37,44 49.76 27.56 -- 
1966: 
SOR. Bacccccsvvaecesenrs 28.12 28.98 56,52 
DORs Bivins esosvisosewas 32,29 22.03 45.68 50.65 
MSs So sdeéccucesacseer 30,82 5.66 29,42 
pk rer ery 27.03 eS 23.46 20.11 
MEN Ficd dascceeoensaus 19, 24 -5,38 17.73 
SU. So cvcce céneaveoves 12,08 -4,01 22.56 16.30 
CUS Oi wcnccedsedsdseees 9.71 -.01 23,43 
TS Se ere re Pere 14,54 1.15 27,28 28.90 
DOGG. Sc edeuccesvucsees’ 11.31 -- 27.72 
ee Sy ee ry 5.92 -- 24.60 
BOVs Geccccecccccvcecss 4.63 -- 25,37 
DOCc Sescccvccoevccssce 1.32 -- 38.37 
Av. Jan. -DeC.ccccccece 16,42 -- 30.18 aha 
Av. Jan. Auge cvccccee 21.73 6.19 30,77 -- 














1 Price on decision date for spot delivery of feed and feeder steer subtracted from price 


on the same date for spot delivery of fed steer. 

2 Price on decision date for spot delivery of feed and feeder steer subtracted from price 
6 months later for spot delivery of fed steer, at' that time. 

8 Price on decision date for spot delivery of feed and feeder steer subtracted from price 
on the same date for delivery of fed steer 6 months later. (The 
for alternate months were interpolated from prices for fed steers for delivery 5 and 7 months 
later.) 


latter price for January and 


4 Same as footnote 3, but adjusted for disparities between the cash and the maturing 


258-911 O - 67 - 2 


futures prices during the first week of the futures delivery month. 

















is the realized return between what was paid 
for feeders and feed on one date and what was 
received for the fed animal 6 months later 
(Type II margin). The three types of margins 
show quite different patterns. 


Production Response to Price 


While most fed cattle marketings in the North 
Central States have not been committed under 
forward transactions, cattle that have been 
committed might reflect competitive valuations 
at large. On this assumption, one can test the 
hypothesis that in the short run a low price for 
cattle feeding services would be associated 
with a small production response, and vice 
versa. Do feedlot margins computed as spot- 
forward price spreads show this relation? Is 
the fit any better than can be obtained by using 
anticipated margins, computed as a spread 
between concurrent spot prices? ; 

The answers are shown in figure 4, The 
quarterly placements of cattle on feed in the 
North Central States during 1965 and 1966 are 
plotted against the quarterly margins. For pres- 
ent purposes we leave aside determinants of 





production other than price. When the spot- 
forward margin is used, the scatter suggests 
a classical supply-response curve, whereas 
using the concurrent spot margin, the scatter 
does not show this pattern. While the model 
may be too simple and the results do not "prove" 
the hypothesis, they are suggestive. They are 
similar to the results obtained for soybean 
processing services (9). 

As additional data become available, there 
can be additional tests. One might try other 
measures of the spot-forward spread--e.g., 
feeding intervals shorter or longer than 6 
months. Also, some refinement of the quantity 
variable might be made. Feedlot capacity and 
other factors affecting short-run supply of 
services should be included in the model. The 
interactions among variables should be in- 
vestigated, using a system of equations. 

The observed variations in prices and pro- 
duction in figure 4 are largely seasonal. High 
prices and placements occur in the fall, It would 
require more years of data to test whether the 
observed simple regression between price and 
quantity holds for annual, cyclical, and secular 
changes, and to test the explanatory power of 
more complete models. 
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Table 5.--Costs of feeding operations, by size of feedlot 


(Cents per head per day) 











Feedlot capacity: Nuaber of head 
Source of data 
100 500 1,000 2,500 5,000 7,500 10,000 
Pinsioia®. Jc. veces 13.4 - -- -- -- -- 
California?........ -- -- 14,2 11.2 9.8 9.3 
Oklahoma ts. .ececceses -- 14,5 12.1 11,5 10.6 10.4 10,2 
i 


























1 


From (7); accounting data submitted by sample of operators. A marketing cost for fed 


cattle has been added from data provided by (15). The 100-head capacity is approximate. 
2 From (3); accounting data submitted by sample of operators. Includes 1.2 cents to cover 


death losses. Interpolations of original data. 


3 From (17); synthetic budget estimates. Some data are interpolated. 


Relation of Prices and Costs 


How do the implicit prices for feedlot serv- 
ices compare with costs of producing the serv- 
cies? We draw on data from three recent studies 
that are most complete with respect to the costs 
that have been included for feedlots of different 
sizes (table 5). To make better comparisons, 
the cost data have been adjusted, where nec- 
essary, to include allowances for death losses 
and marketing charges. Also, the figures for 
given size feedlots have been interpolated and 
put on a "per head per day"' basis. 

The figures shown in table 5 are generally 
consistent. Small lots have relatively high unit 
costs--about 14 cents per head per day as 
compared with about 10 cents per head per day 
for the larger feedlots. Cost figures suggested 
by the Oklahoma and California studies (17, 3) 
for feedlots with under 5,000 head capacity 
might differ, in part, because the former is a 
budget study that assumes full utilization of 
facilities while the latter is a report of ac- 
counting records. Specifically, lots with over 
5,000 head capacity may show a smaller dis- 
crepancy because big feedlot operators can 
better arrange to keep their feedlots full through 
custom feeding, as suggested before. The Illinois 
study is based on relatively small feedlots that 
are treated as part of a general farming enter- 
prise. They enjoy certain cost advantages that 
tend to hold costs down for the small operator 
(14). 
~ The implicit prices for 180-day feedlot serv- 
ices, for steers produced in the lowa-Nebraska 
region, averaged $27.56 per head in 1965 and 





$30.18 in 1966 (table 4). On a per head per day 
basis, these are 15.3 cents and 16.8 cents, 
respectively. They are sufficient to cover all 
the costs of the feedlot operations shown above 
net of feed and feeder animals. To obtain such 
results, however, would have required that the 
cattle be hedged in futures in uniform volume 
throughout each year. This conclusion also 
seems to hold when basis gains and losses are 
taken into account.. 

The price-cost comparison is a first ap- 
proximation. The costs of buying and trans- 
porting feeder cattle to the feedlot are not in- 
cluded in table 5. Also, commercial feedlots 
that purchase virtually all their concentrated 
might incur a higher cost of feed than we used. 
Those that buy corn not immediately available 
in the neighborhood might incur a marketing 
charge of 15 cents per bushel above prices 
received by farmers.” This is $7 per head 
(0.15 times 46.6 bushels), or 3.9 cents per 
head per day. It would leave 11.4 cents for 
1965 and 12.9 cents for 1966, to cover costs. 
On the other hand, there were opportunities 
to save 1 cent per head by fixing corn and soy- 
bean oilmeal prices in futures, when forward 
deliveries within the 180-day feeding period 
were at a discount under nearby deliveries. 
For example, when a feeding project is under- 
taken, one-third of the required feed might be 
purchased for immediate delivery, one-third 


2 The average cost per bushel for rail movement of 
corn within Nebraska and within Iowa was about llcents 
per bushel, according to ICC waybill data, Gross margins 
realized by country gain elevators, judging by Illinois 
data (10), may have been 3-1/2 to 5 cents per bushel, 
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for 60-day delivery, and one-third for 120-day 
delivery. These futures positions: would be 
later offset when cash feed was purchased. The 
net gain from this market maneuver would de- 
pend on the size of the discount, the costs of 
on-premise storage, and changes in the basis 
between futures prices and cash prices. These 
and perhaps other factors would need to be ap- 
praised to learn more about the behavior of 
differently situated feedlot operators. 


Conclusions and Implications 


We showed why futures trading in cattle may 
be viewed as a means of pricing feedlot serv- 
ices and that, in this role, it is like custom 
feeding. Both are responses to a common set 
of forces. Both promote specialization of pro- 
duction, enlargement of scale, and fuller utiliza- 
tion of facilities. 

Apparently, the underlying need is to mobilize 
capital for an industry whose rapid rate of 
expansion depends on reduction of costs. Both 
futures trading and custom feeding attract out- 
side equity by partitioning the cattle feeding 
business into two different ventures; .(1) supply 
fed cattle and (2) supply feedlot services. This 
partitioning allows outsiders to undertake re- 
sponsibility for the former. 

The other way to attract outside equity is to 
divide the cattle feeding enterprise into equal 
shares and to sell some to outsiders. Each share 
would represent an equal stake in the combined 
venture of supplying fed cattle and feedlot serv- 
ices. Partnership and corporate organizations 
are the institutional means of making such 
partitions.” 

The large corporation with its permanent 
capital and its widespread shareholding can 
meet the need for continuous financing. But this 
begs the question. The question is whether an 
efficient corporate portfolio would include 
ownership of cattle. This is a complex matter 
to analyze and, as indicated before, lies beyond 
the reach of this paper. 

Also, there is the question about the vertical 
coordination of the many specialized production 


as Conceptually, partnerships and corporations might 
limit their interest to either supplying fed cattle or sup- 
plying feedlot services, This compounds the ways of 
drawing on outside equity, 
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processes that compose the feed-livestock- 
meat economy. Futures and custom contracts 
are vehicles for pricing commodities and the 
specialized services that enter into commodi- 
ties. Corporate shares are primarily vehicles 
for pricing the yield prospects of a pool of 
capital. Futures trading and custom feeding 
seem inherently more capable of improving 
the coordination of the specialized production 
processes. These are important ideas to pursue, 
but they too extend beyond the scope of this 
paper. 

Futures trading has several advantages over 
custom feeding. Organized futures trading is 
more accessible to some outsiders than custom 
feeding services. Its hallmark is the machinery 
for safeguarding the integrity of the contract, 
which enables loans to be made more freely 
against given collateral, and with more safety. 
Thus, the stranger can be fitted into the scheme 
with relative ease. 

Also, futures trading gives the feedlot op- 
erator greater flexibility in changing his enter- 
prise position; he can shorten or lengthen his 
ownership position in cattle overnight. In this 
respect, custom feeding arrangements are 
clumsy. 

Futures trading may fit the small feeder as 
well as the large one and in this way might have 
more beneficial effects than custom feeding. 
The farmer who feeds (say) 200 to 500 head 
annually and has profitable alternatives for 
capital could benefit from fixing his feeding 
margin in advance through futures, If he were 
assured a margin of $30 per head above feed 
and feeder costs, the annual total would be 
from $6,000 to $15,000. It might be the annual 
increment he would need to commit himself 
to additional land, buildings, or equipment. 

In general, extension of futures trading de- 
pends on overcoming some major difficulties. 
These include (1) difficulties of adapting futures 
contracts to suit different feeding situations 
without undue loss of precision; (2) problems 
of creating a larger body of informed hedgers 
and informed speculators; and (3) problems 
of developing hedging intermediaries to serve 
the smaller scale feeder--livestock dealers, 
packers, or others who may be in a position 
to offer the farmer a firm forward contract 
for (say) 200 head, take delivery, and make a 
mutually satisfactory settlement, 

















A lesson that cattle futures teaches concerns 
the origins of futures trading. A widespread 
belief, shared by the authors, is that a pre- 
condition for successful futures trading is the 
existence of extensive cash forward dealings 
in the commodity. The origins of grain futures 
in "to arrive" contracts and the origins of 
futures trading in eggs and butter in various 
cash dealings show this clearly (4). In more 
recent times, it is shown by the development 
of soybean and soybean oil and meal futures 
from extensive cash forward trading in these 
commodities. Extensive cash forward dealings 
in a commodity are presumptive evidence of 
the economic need for more standardized trad- 
ing methods. 

But futures trading in fed cattle evidently 
has developed without appreciable cash forward 
trading in fed cattle. What did exist were ex- 
tensive dealings in feedlot services. Apparently, 
we should generalize more broadly: a pre- 
condition for successful futures trading in a 
commodity is the existence of extensive trans- 
actions in some economic equivalent, whether 
it be dealings in the commodity itself orin serv- 
ices that enter into production of the commodity. 
A separate question of course is whether futures 
trading could be made technically feasible. 
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Estimating the Demand for Truck and Rail Transportation: 
A Case Study of California Lettuce 
By Walter Miklius 


Is THE PAST, research in transportation 
economics mainly focused on supply, Despite 
the almost universal adoption of demand- 
oriented pricing by transportation industries 
and regulatory bodies, demand received rela- 
tively little attention, 

However, the apparent neglect of demand is 
being remedied, This is evidenced by two 
recent studies on demand for transportation 
services, one by Perle and one by Benishay 
and Whitaker,! Interest in demand is timely 
because of expanding transport opportunities 
provided by intermodal competition as well as 
increasing use of private carriers, As a result, 
the traditional use of the value of the commodity 
(alone or in conjunction with transport cost as 
a percentage of the price of the commodity at 
destination) as an indicator of the elasticity of 
demand for transport is increasingly less 
reliable, 

The main differences between the studies 
cited above and the one reported in this paper 
are in the level of aggregation and the nature 
of the data, Both of the above studies dealt with 
the demand for transport services at national 
or regional levels and utilized time series data, 
For many purposes, however, knowledge of 
demand at a much less aggregated level is 
necessary, 

This study follows an earlier one by 
Limmer,? It examines further the possibility 
of estimating demand for truck and rail trans- 


1E, D, Perle, '"The Demand for Transportation: Re- 
gional and Commodity Studies in the United States,"' 
Univ, Chicago, 1964, and H, Benishay andG, R, Whitaker, 
Jr.. "‘Demand and Supply in Freight Transportation,"' 
Jour, Indus, Econ, Vol, 14, July 1966, pp, 243-260, 

2—E, Limmer, ''The Elasticity of Demand for Rail- 
road Transportation of Florida Produce,"' Jour, Farm 
Econ, Vol, 37, Aug. 1955, pp, 452-460, 
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port services at the commodity level by using 
data from a cross-sectional sample of destina- 
tions for shipments from one origin, Unlike 
prices of other commodities, freight rates ex- 
hibit enough cross-sectional variation at a 
given point in time to permit the use of cross- 
sectional analysis in measuring the response 
to differences in them, Furthermore, the ability 
to use cross-sectional data is important since 
such data can -be collected through sampling 
if time series data are not available, 


Sources and Nature of Data 


The U.S, Department of Agriculture collects 
data on rail and truck unloads of fresh fruits 
and vegetables at the major U.S, cities, These 
data were utilized in this study, The output 
measures for transport services are number 
of cars for rail and number of carlot equivalents 
for trucks, The commodity being transported 
is lettuce, originating in California and unloaded 
at selected out-of-State destinations during 
1964, The truck unload data were adjusted for 
incomplete coverage of unload reports, 

Actual freight rates were used as a price 
measure, Several rail freight rates were in 
effect in 1964, depending on the minimum weight 
of the shipment, The freight rate applicable to 
the weighted average weight of shipments was 
used,$ 

Truck freight rates were obtained from ship- 
pers, truck brokers, and truckers located in 
California, Since interstate truck transportation 


8 The estimated weighted average weight of rail car- 
loads of lettuce shipped from California was 37,812 
pounds, The rate applicable to the minimum weight of 
36,000 pounds was used, Weighted average weight com- 
puted from data supplied by the Southern Pacific Com- 


pany, 




















of lettuce is exempt from economic regulation 
by the Interstate Commerce Commission, truck 
freight rates fluctuate in response to changes 
in supply and demand in the transport markets. 4 
Therefore, instead of a single rate to each 
destination, a number of quoted rates were 
obtained. In order to minimize the effect of 
variation in quotations, modal instead of average 
rates were used. 

All freight rates were converted from per 
standard container or per 100 pounds to per 
ton-mile, and they included the refrigeration 
charge. The choice and number of out-of-State 
destinations were limited by the availability of 
truck freight rates. The sample included 30 
major U.S. population centers, most of which 
are east of the Mississippi River. 


The Model 


It was assumed that California lettuce ship- 
pers have an effective choice between truck 
and rail transport services to all destinations 
considered. Therefore, it could be expected 
that shippers’ decisions to utilize one mode 
rather than another would be based on truck 
and rail rates, Factors other than rates, how- 
ever, may affect the quantities shipped by each 
mode. First, the size of the market for Cali- 
fornia lettuce may have an independent effect 
on shipments by either mode. Other things being 
equal, the larger the market, the more ship- 
ments one can expect by each mode. Second, 
a preliminary analysis indicated possible re- 
gional differences. The destinations, therefore, 
were divided into two groups, those in the 
North Central and Northeast regions, and those 
in the Southern region, and a dummy variable 
was added to stand for the possible effect of 
the destination region. 

Single-equation regressions were applied 
since both price variables are assumed to be 
predetermined. The rail rate is regulated and 
independent of the quantity of lettuce moving 
to any single market. Truck rates, although 


4 Some of the variation can be attributed tothe manner 
of quoting rates, Shipping charges are frequently nego- 
tiated on a per load rather than a per container basis, 
Sometimes the refrigeration charge is included in the 
quoted rate; at other times it is an extra, 








established in a competitive market, can be 
assumed to be predetermined because they de- 
pend on the movement of all agricultural com- 
modities from all origins to all destinations. 

The size of market variable is also assumed 
to be predetermined. This is equivalent to an 
assumption that the demand for spatial move- 
ment of lettuce is infinitely inelastic with re- 
spect to transport charges. This assumption in 
turn does not appear to be unreasonable con- 
sidering that the demand for lettuce is inelastic 
(available estimates at wholesale range from 
-0.34 to -0.50) and the transport charges ac- 
count for a small percentage of the price at 
destination. 

Initial investigation did not provide any strong 
indications of an appropriate mathematical form 
for the estimating equation. The demand re- 
lationship, therefore, was assumed to be linear 
in the logarithms for all variables, that is, the 
estimated elasticity coefficients were assumed 
to be constant. The following two estimating 
equations, for rail and truck services respect- 
ively, were used: 


Log Q, = a+b, log P,+ b, log P,, 
+bs logQ,+ by D 


Log Q,, =4+ bs log P, + bg log P,, 
+b, logQ,+ b, D 
where: 


Q, = shipments by rail in cars 
Qm = Shipments by truck in carlot equivalents 


Q t = size of the market (i.e., total shipments, 


Q,+ QQ) 
P, = rail freight rate in cents per ton-mile 
Pa truck freight rate in cents per ton-mile 
D = dummy variable for possible effect of 


destination region; values assigned 
where 1 for destinations in the North 
Central and Northeast regions and 
zero for destinations in the Southern 
region, 














The expected values of coefficients, other than 
constant terms and dummy variable, are as 
follows: 


Rail Truck 
b, <0 b,>0 
b,>0 b,<0 
b, >0 b,>0 


The level for allowing variables to enter the 
regression equation was specified at F = 1.00. 


Empirical Estimates 


The statistical results for rail transport 
services were: 


Log Q, = 2.98 = 8.70 log P. 
(0.99) 
(1) + 0.73 lo 
.73 log Q, + 0.27D 
(0.20) (0.12) 
R? = 0.86 


Results for truck transport services were: 
Log Q.,, = 0-49 - 8.51 log P_, + 6-54 log P, 
(2.08) (0.98) 


+1.10 log Q, - 0.59 D 
(0.20) (0.11) 


t 


(2) 


R? = 0.83 


The variables included in the model explained 
most of the variance in the rail and truck ship- 
ments, and all of the regression coefficients of 
entering variables were significantly different 
from zero in the expected direction, The demand 
for services of both modes appeared to be 
relatively elastic with respect to freight rates. 

The size of market coefficient was about the 
same for both modes, indicating that both were 
affected proportionally. The coefficient of the 
dummy variable, on the other hand, indicated 
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fewer truck shipments, ceteris paribus, to the 
North Central and Northeastern destinations 
than to the Southern destinations, and vice 
versa for rails. The most plausible explana- 
tion for the regional differences refers to the 
type of facilities utilized. In the North Central 
and Northeastern destinations, older facilities 
are more adapted to handling rail traffic. 

Two problems, however, should be noted. 
First, it may be argued that the relatively high 
R? is due to expected high correlation between 
Q, or Q,, and Q,. Since Q, = Q, + Q,,, the 
correlation is between "a part" and "a whole," 
To check this effect, total lettuce shipments 
from California (Q,) were replaced with total 
lettuce shipments to a given market from all 
origins, Q u* 


The statistical results were as follows: 


Log Q, =3.14 = 8.51 log P, + 0.69 log Q, 
(0.99) (0.19) 


+ 0.25 D 
(0.12) 


(3) 


R® = 0.86 


and 


Log Q,, = 0.27 - 9.39 log P, + 6.83 log P 
(2.28) (1.06) 


+ 0.97 log Q. - 0.61 D 
(0.20) (0.13) 


(4) 


R? =0.80 


These results, however, could have been ex- 
pected if California supplied some constant per- 
centage of the total. Although the percentage 
of the total lettuce supplied by California in 
various markets varied between 40 and 80 per- 
cent, it was desirable to replace Q,, with a 
variable independent of lettuce shipments. Thus, 
1964 population estimates (P, ) were used.® 


5 U.S, Bureau of the Census, Population Estimates, 
Series P-25, No, 330, March 21, 1966, pp, 10-17, Popula- 
tion of cities not included in the above publication esti- 
mated from the 1960-64 percentage change in the nearest 
included city, 1960 population estimates from U,S, 
Bureau of the Census, United States Census of Popula- 
tion 1960, Final Report, PC(1)-1A, 1961, pp, 1-105, 


























The statistical results were: 
Log Q, = 2.80 - 7.71 log P. + 0.65 log P, 
(1.04) (0.18) 


+ 0.22 D 
(0.12) 


(5) 


R? = 0.85 
and 


Log QQ, = 0.31 = 9.97 log “” + 7.97 log P. 
(2.36) (1.13) 


+ 0.91 log P, - 0.65D 
(0.20) (0.13) 


(6) 


R? 


= 0.79 
Changes in results were negligible. The P, 
and P,, coefficients remained relatively stable. 
The second problem was the failure of truck 
freight rates to enter regression equations (1), 
(3), and (5). This could not have been a result 
of high collinearity because the simple correla- 
tion coefficient between P,, and P, was only 
0.10. Exe~ination of unexplained residuals, 
however, >uggested that the log-linear form 
may not have been most appropriate for rail 
shipments. Regression equations (1), (3), and 
(5) were repeated using natural numbers rather 
than logs. The statistical results were; 


Q , = 247.89 - 1079.55 P, + 733.76 Pry 
(123.91) (248.86) 
(1a) 
+ 0.87 Q,+ 146.91 D 
(0.04) (70.07) 
R’ = 0,98 
Q, = 1775.00 - 941.35 P. + 0.42 Q,, 
(143.49) (0.02) 
snd + 136.72 D 
(80.53) 
R’ = 0.97 
Q, = 201.69 - 581.57 P, + 342.49 P, 
(266.04) (136,83) 
(Sa) +0.38 P, +142.87D 
(0.02) (86.98) 
R? = 0.96 
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Truck freight rate coefficients are now sta- 
tistically significant in equations (la) and (5a). 
Furthermore, the substantial increases in R? 
indicate that the linear equations using natural 
numbers give better fit for rail shipments. 
There was, however, very little change when 
regression equations (2), (4), and (6) were 
changed to natural numbers; 


Qn= -247,82 = 733.79 “on + 1079.54 P 


(248.86) (123.91) 
- +0.13Q. = 146.91 D 
(0.04) ‘ (70,07) 
R? = 0,80 
Q = -117.28 - 797.17 P_ + 1096.01 P, 
(256.54) (126.63) 
(4a) +0.06 Q, = 145.23 D 
(0.02) " (71.10) 
R? = 0.80 
Q_ = -254,05 - 722,26 P_ + 1141.51 P, 
(266,04) (136,08) 
ee: + 0.05 P, = 139.91 D 
(0.02) ° (73.97) 
R = 0.78 


The following elasticity of demand coefficients 
at the centroid were obtained by means of the 
equations specified: 











For rail services For truck services 
Equation | Coefficient | Equation | Coefficient 
(la) -3.19 (2a) -4,74 
(3a) -2.98 (4a) -5.08 
(5a) -1.97 (6a) -3.36 














The cross-elasticity of demand at the centroid 
for each mode was + 1.00, implying relative ease 
in substituting the services. 

The estimated elasticity of demand coef- 
ficients are larger than those obtained in the 
two recent studies mentioned above (see footnote 
1). This could be attributed to differences in 
the level of aggregation and the nature of the 
data. The elasticity coefficients calculated from 
cross-sectional data are likely to pertain to 
the long run and those from time series data 
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to the short run.® The estimates, however, are 
comparable to the following elasticity of demand 
coefficients for rail services estimated by 
Limmer for Florida produce:7 


Celery ...ccccoves 306 
Corn, green.... =-2.5 
PoOtatoeS....0000. 2.8 
Tomatoes ....... 2.7 


OTanges ....0000 1.9 
Grapefruit ..... -2.2 
Snap beans..... -2.8 
Cabbage ........ =3.3 


§ E, Kuh and J, R, Meyer, "How Extraneous are Ex- 
traneous Estimates?"" Rev, Econ, and Statis,, Vol, 39, 
Nov, 1957, pp, 380-393, 

7 E, Limmer, op, cit,, p. 454, 


Conclusions 


The demand for transportation services of 
each mode, rail and truck, for California lettuce 
seems to be relatively elastic with respect to 
its own freight rates, and of unit elasticity with 
respect to the rates of the competing mode. 
The demand for truck services is relatively 
more elastic than that for rail services, Further 
work would be needed to test whether these 
results can be generalized to other commodities. 
They do indicate, however, that the estimation 
of demand for transport services from cross- 
sectional data may be feasible. 
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U.S. Agricultural Exports and Foreign Economic Growth 


by John R. Schaub and Arthur B. Mackie 


5 he EXPORT MARKET is becoming increas- 
ingly important to U.S. agriculture, From 
calendar 1957 to 1966, total agricultural exports 
increased 53 percent, from $4.5 to $6.9 billion. 
Commercial agricultural exports were respon- 
sible for 98 percent of the total increase, 
Exports under Government programs increased 
only slightly (fig. 1). 

The rapid growth of commercial exports has 
increased the stake of the American farmer in 
the export market, The factors responsible for 
the upsurge of commercial exports are ill de- 
fined, making explanations of the past and 
predictions of future levels of exports difficult. 
Need for research in this area is strongly in- 
dicated, 

Lack of detailed knowledge of the export 
market has increased the difficulty of evaluating 
U.S. domestic and foreign policies. More knowl- 
edge about economic forces in the commercial 
agricultural export market will provide a basis 
for improved policies and programs, This paper 
attempts to fill some of the informational gaps 
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Figure 1 


by analyzing the propensity of foreign countries 
to import U.S, farm products, the characteris- 
tics of their aggregate import function, and 
some of the problems in predicting the aggre- 
gate demand for U.S. commercial agricultural 
exports. 

Previous research has demonstrated that 
there is a definite and positive relationship 
between income and imports of foreign countries. 
One study (6),+ using 1959-61 data, estimated 
import elasticities of 1.1 for all commodities 
and 1.3 for commercial agricultural products 
from the United States. A separate study by 
Chenery (2), which used 1952-54 data, obtained 
an elasticity approaching 1.0 for all imports. 

Increases in imports are directly related to 
the income level in importing countries, but 
the nature of this relationship may change with 
income level. Two well-known economic con- 
cepts suggest that the import-income relation- 
ship may not be constant for all income levels. 
Keynesian economics implies, in terms of 
consumption, that the marginal propensity to 
consume decreases as incomes increase, This 
theory, as well as a portion of 'Engel's Law" 
(a declining percentage of income is expended 
for food as incomes increase), has possibile 
implications for an import-income relationship. 
In addition, in the above-mentioned empirical 
studies, linear equations in logarithms were 
used to estimate the income coefficients. This 
suggests that the income-import relationship 
varies with level of income and that it may be 
nonlinear in actual values. 

The writings of several economists (1, 4, 
5, 7) suggest a declining marginal propensity 
to import as per capita incomes rise, but a 
precise statement of this hypothesis and an 
empirical evaluation of it are lacking. In this 


1 Underscored numbers in parentheses refer to items 
in the Literature Cited, p, 59. 
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paper, we test the hypothesis that the marginal 
propensity to import agricultural products com- 
mercially declines as foreign per capita in- 
comes rise. Imports of U.S, products are used 
as an example, 

A declining marginal propensity to import 
agricultural products might exist as a result 
of the development of a self-sufficient agri- 
culture, or as a result of slower growth in 
demand for food and fiber at high levels of 
income. We only attempt to determine whether 
there is a declining marginal import propen- 
sity. We did not study possible factors which 
may cause such a relationship. The results 
should be useful in predicting aggregate demand 
for imports and lend more credibility to the 
estimate than mere extrapolation, The paper 
does not attempt to completely define the im- 
port function nor does it investigate individual 
country variations which might result from such 
factors as price differences, domestic supply, 
balance of payments positions, distance, and 
domestic and foreign government policies. 

The main objective of this paper is to in- 
vestigate the relationships between per capita 
income of importing countries and per capita 
commercial agricultural imports from the 
United States for different levels of develop- 
ment. More specifically this main objective 
includes the following: 

1. To determine the absolute level of per 
capita agricultural imports (all agricultural, 
commercial agricultural, and imports under 
Government programs) of U.S, exports for low-, 
medium-, and high-income countries; 

2. To measure the expenditure for commer- 
cial agricultural products of U.S. products in 
relation to income (import elasticities), both 
cross-sectionally and over time; 

3. To test the hypothesis that the commer- 
cial import expenditures for agricultural prod- 
ucts from the United States, in relation to per 
capita income, decline as income increases; 

4. To indicate the use of the estimated elas- 
ticities for predicting aggregate exports of U.S, 
farm products for some future period. 


Method of Analysis 


Countries and time periods.--The period 
from 1957 to 1964 was chosen for analysis. 
Both 1957 and 1964 are points in time when 
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world economic conditions were fairly similar 
and stable. Also, 1957 represents a peak period, 
relative to 1958 and 1959, in agricultural ex- 
ports (see fig. 1), consequently insuring an 
element of conservatism in the analysis. Spe- 
cifically, 1957 represents (1) a period 3 years 
after the beginning of the P,L. 480 program, 
(2) the highest level of P,L, 480 exports prior 
to 1961, and (3) a period of transition from 
food aid programs designed primarily to assist 
developed countries to those aimed at helping 
the less developed countries. The year 1964 is 
the most recent period for which adequate trade 
and income data are available. 

The 66 countries included in this study, in 
both 1957 and 1964, accounted for more than 82 
percent of total U.S, agricultural exports. Also 
these countries represented 84.8 percent of 
U.S, commercial exports in 1957 and 81.4 per- 
cent in 1964. In both 1957 and 1964, these 66 
countries participated in approximately 80 per- 
cent of total world agricultural trade (8), 

Determination of income levels.--The 66 
countries were arbitrarily divided into three 
income categories, based on their 1964 in- 
come positions which represent developmental 
levels.2 The income or developmental levels 
chosen were low (less than $200 per capita 
income), medium ($200 to $600 per capita 
income), and high (more than $600 per capita 
income), An analysis of variance was performed 
for 1957 and 1964 to determine whether the 
level of imports was significantly different for 
each developmental level. This test showed that 
for both time periods, the difference in level 
of imports for each income category was highly 
significant. 





2 Less than $200 per capita income--Bolivia, Brazil, 
Burma, Ceylon, Dominican Republic, Ecuador, Egypt 
(U.A,R,), Ghana, Honduras, India, Iran, Jordan, Korea, 
Morocco, Pakistan, Paraguay, Peru, Philippines, Sudan, 
Taiwan, Thailand, 

$200 to $600 per capita income--Argentina, Barbados, 
British Guiana, Chile, Colombia, Costa Rica, Cyprus, 
El Salvador, Greece, Guatemala, Iraq, Jamaica, Japan, 
Lebanon, Libya, Malta & Gozo, Malaya, Mauritius, Mex- 
ico, Nicaragua, Panama, Portugal, Republic of South 
Africa, Spain, Trinidad, Uruguay, Yugoslavia, 

More than $ 600 per capita income--Australia, Austria, 
Belgium-Luxembourg, Canada, Denmark, Finland, 
France, Iceland, Ireland, Israel, Italy, New Zealand, 
Norway, Sweden, Switzerland, United Kingdom, Vene- 
zuela, West Germany, 














Two methods of calculating the average per 
capita income and imports for each development 
level were considered: 
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with Y being either imports or income and P 
being population, The latter method was used 
to insure that population units were of equal 
importance in the development level. 

Calculation of elasticities.--Three methods 
of calculating import elasticities were used, 
In the cross-sectional analysis, the income 
coefficient was calculated by using the function 
y = ax) computed in logarithmic form. This 
function was used because of the ease of ob- 
taining the point elasticity estimate and because 
it provided a better fit to the data than any of 
the other functions tried, 








An arc elasticity measure was used to esti- 
mate the import elasticity by income level for 
the interval from 1957 to 1964. Also, elasticities 
were measured by income level using a time 
series approach. The point elasticity estimates 
were obtained from linear equations in loga- 
rithms. Countries were categorized into income 
levels on the basis of their relative income 
positions in 1964, Thus, the country composi- 
tion of each income level in a particular year 
was identical to the country composition in any 
other year. 


Analytical Results 


One way of viewing U.S, agricultural exports 
is by studying foreign countries' imports of 
U.S. products. The data in table 1 provide the 
reader with some idea of the magnitude of 
changes in foreign countries’ imports of U.S. 
agricultural products over time as they under- 
go economic growth. 


Table 1.--Per capita value of agricultural imports from the United. States, 66 countries by 
per capita income level, 1957 and 19641! 


(U.S. dollars) 











| 
Low-income Medium-income High-income 
Item countries 2 countries? countries ? 
1957 1964 1957 1964 1957 1964 
All agricultural imports.....ccccecss 0.93 1.59 3.66 4.18 71.59 8.33 
Commercial agricultural imports...... . 20 . 30 2.35 3.48 6.14 7.88 
Concessional imports (under U.S. 
Government export programs)........ 13 1,29 1.31 .70 1.45 245 
TOs ics stn te canes khbhh se tehaesesen 88 100 262 460 831 1,261 























1 Trade data adjusted for transhipments through Canada. Tra):shipment data were obtained 
from Thomas A. Warden, "Transshipments of U.S. Agricultural P: »ducts Through Canada," Foreign 
Agricultural Trade of the United States, December 1966. 

2 Countries were categorized according to'1964 income levels as follows: Low level of de- 
velopment or income, less than $200 per capita income; medium level of development or income, 
$200 to $600 per capita income; high level of development or income, more than $600 per capita 


income, 


Sources: U.S. Dept. Agr., Foreign Agricultural Trade of the United States; Internatl. 
Monetary Fund, International Financial Statistics; and United Nations, Statistical Yearbook, 


1964, 















In 1957 and 1964, the high-income countries 
had the largest per capita imports for all agri- 
cultural products and for commercial products, 
The medium-income countries had the second 
largest per capita imports, while the low-income 
countries imported the least in both years. 
Concessional imports (imports under U.S, Gov- 
ernment programs) were important for all in- 
come groups in 1957, but the magnitude of these 
imports decreased in the medium-and high- 
income countries in 1964, 

In terms of absolute changes in imports from 
1957 to 1964, the high-income countries had the 
largest per capita increase ($0.74) in all agri- 
cultural imports, while the medium- and low- 
income countries had increases of $0.52 and 
$0.66 per capita, respectively. In terms of 
commercial agricultural imports from the 
United States, the high-income countries in- 
creased their imports by $1.74 per capita, 
and the medium- and low-income countries 
increased imports by $1.13 and $0.10 percapita, 
respectively. The low-income countries in- 
creased their concessional imports by $0.56 
per capita while the medium- and high-income 
countries decreased their concessional imports 
by $0.61 and $1, respectively. Consequently, 
the increase in all agricultural imports in the 
low-income countries was primarily through 
concessional sales, whereas commercial im- 
ports were of primary importance in the 
medium- and high-income countries. In fact, 
the large increases in commercial imports and 
the substantial decreases in concessional im- 
ports per capita in the middle- and high-income 
countries suggest that countries with these 
levels of income have been able to substitute 
commercial for concessional imports, as the 
latter were phased out. 


Import Elasticity Estimates ? 


The elasticity estimates were obtained by 
using the equation m = ay? in logarithmic 
form computed by simple least squares. In 
this instance, the estimated b is also an elas- 
ticity estimate (€), The relation of the elas- 


3 The authors wish to thank W, Y, Mo for his help in 
developing the ideas in this section, 
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ticity estimate (b) to the marginal propensity 
to import (mpm) is shown below: 


b-1 = 


(ay) = mpm 


ba(b-1) y>-2 


dy 
d 
ay (mpm) 


rate of change in mpm, 


By simply substituting alternative values for 
b (or in this case €) it can be shown that if: 
O<e<l the mpm is decreasing at a de- 
creasing rate 
1<€<2 the mpm is increasing at a de- 
creasing rate 
2<e<® the mpm is increasing at an in- 
creasing rate 
0 the mpm = 0 
1 the mpm = @ and is independent of 
the income level 
€=2 the mpm = 2ay or increases at 
a constant rate 


€ 
€ 


Thus, by knowing the sign and magnitude of the 
elasticity, one can make a statement regarding 
the marginal propensity to import. 

The cross-sectional analysis suggests that 
the import function increases at a decreasing 
rate as per capita income rises. Both the arc 
and time series elasticity estimates indicate 
that the marginal propensity to import declines 
with rising per capita incomes. The three 
elasticity estimates strongly suggest that the 
proposed hypothesis of a declining marginal 
propensity to import is correct, Furthermore, 
there is an implication that a cross-sectional 
elasticity estimate for all countries will un- 
derstate the true import elasticity for the less 
developed countries and overstate the true 
import elasticity for the highly developed coun- 
tries. These implications mean that the cross- 
sectional elasticity estimate for all countries 
has limitations for predictive purposes, espe- 
cially if the period for which the predictions 
are being made is very distant from the period 
from which the cross-sectional estimate was 
derived. 

Cross-sectional analysis.--The cross-sec- 





tional analysis yielded results which were 
consistent with previous research, in that per 




















capita income was found to be an important 
variable in explaining per capita commercial 
agricultural imports from the United States. 
However, all the point elasticity estimates were 
greater than 1.0 (see unadjusted data, table 2) 
and fail to substantiate a hypothesis of declining 
marginal propensity to import. But these elas- 
ticity estimates do state that even if the mar- 
ginal propensity to import (mpm) is increasing, 
it is increasing at a decreasing rate. Since 
many of the elasticity estimates are less than 
1,5, it can be expected that the rate of increase 
in the mpm will drop rather quickly at high 
income levels. 

It was felt that the way in which the com- 
mercial export values are derived might be 
partly responsible for the failure to substan- 
tiate the hypothesis of declining marginal pro- 
pensity to import when using cross-sectional 
data. Commercial agricultural exports are de- 
rived as follows; (Total agricultural exports 
to country;) - (exports under Government pro- 
grams to country;) = commercial agricultural 
exports to country;. This determination of com- 


mercial exports may create a downward bias 
in the commercial export estimates, as dona- 
tions under Title II of P,L. 480 are valued at 
Commodity Credit Corporation costs which 
are generally above market value (3), 

This downward bias could affect an elasticity 
estimate, particularly since countries receiving 
concessional shipments are at the lower end 
of the income scale, 

An attempt was made toovercome these prob- 
lems in the following way. In each cross sec- 
tion, a line was fitted for total exports and 
commercial exports (as defined above) for all 
countries whose commercial agricultural im- 
ports accounted for less than 95 percent of 
total agricultural imports. The expected import 
levels were predicted by using the estimated 
total and commercial export equations. The 
average of these predictions for each country 
was then used as an adjusted import figure. 
The entire cross-section was then reestimated 
in a linear equation in logarithms. The results 
ci this estimation are shown in table 2 (adjusted 
data), The elasticity estimates obtained by using 


Table 2.--Estimates of imports elasticities, unadjusted and adjusted data, 1957-64 





























Unadjusted data Adjusted data? 
Year 

23 a 2B a R2 

OR visr canned 1.51552 -3 64675 0.49 1.18907 -2,68062 0.73 
(0.20186) (0.09374) 

ROBB Siac iinen 1.48745 -3,68146 0.48 1.26651 -2.96809 0.70 
(0.19788) (0.10736) 

SOG aie oss ale 1.55869 -3.83579 0.54 1.19213 -2.78694 0.64 
(0.18256) (0.11466) 

Io iinssnas 1.43802 -3,46367 0.57 1.24111 -2.85609 0.75 
(0.15708) (0.08955) 

Wh iit dee 1.47238 -3,54194 0.59 1.23058 -2.81980 0.63 
(0.15734) (0.11956) 

eee Ree 1.25530 -2.95415 0.54 1.12334 -2,51939 0.71 
(0.14493) (0.09119) 

MGs. iste. s 1.43229 -3,46793 0.58 1.03794 -2.32051 -0.66 
(0.15604 (0.09344) 

WE 1.24295 -2.92013 0.48 1.01250 -2.16401 0.80 
(0.15252) (0.06374) 

| 





1 See text for adjusting procedures. 
2 Standard errors appear in parentheses, 











the adjusted data are greater than 1,0, but less 
than the estimates obtained by using unadjusted 
data. The adjusted data do indicate that lower 
elasticities would result if the bias were re- 
moved, Since the elasticity estimates obtained 
with the adjusted data are still greater than 
1.0 and because the adjustment is crude, no 
further use was made of the data. 

Table 2 shows that the cross-sectional elas- 
ticity estimates tend to decrease over time. 
Since the mean incomes increase over time, an 
inverse relationship is suggested between the 
magnitude of the elasticity and the mean in- 
come, Correlation of the mean income to the 
estimated elasticity with both adjusted and 
unadjusted data resulted in a negative corre- 
lation coefficient and a small but significant 
regression coefficient.* These results suggest 
that, with continuing increases in per capita 
incomes, the import elasticity and consequently 
the marginal propensity toimport will decrease, 

Arc elasticity estimates.--Arc elasticity es- 
timates were calculated by income level for 
the interval between 1957 and 1964, The esti- 
mates, 3.13 for low levels of development and 
0.74 and 0.60 for middle and highly developed 
countries, indicate that the import elasticity 
decreases as development occurs and strongly 
suggest a declining marginal propensity to 
import. 

Time series.--In the time series analysis 
by income levels, a linear equation in loga- 
rithms was again used for estimation purposes. 
The results of this series of estimations sup- 
port a hypothesis of declining marginal pro- 
pensity to import. The low-income group had 
an import elasticity of 2,49, the middle-income 
group 1.05, and the high-income group 0,78, 
These results (shown in table 3) are consistent 
with the declining marginal propensity hypo- 
thesis, since imports would increase at an 
increasing rate at the low level of development 
(2.49), increase at a decreasing rate at the 
medium ievel of development (1.05), and de- 
crease at a decreasing rate at the high-income 
level of development (0.78). 








é-. 

Y = 2,23 - 0,0026 b (unadjusted) R? = 0,62 
(0,0008) 

Y = 1,935 - 0,0025 b (adjusted) R? = 0,81 


(0,0004) 








Table 3.--Results of time series analysis, 
unadjusted data, 1957-64 











Estimates of -- 
Income level R2 
a b 
LOW ccccccccce -5.53100 2.48717 0,59 
(0.84731) 
Medium...... ° -2, 23632 1.04806 0.81 
(0.20438) 
Bi ghisc cogs sien -1,52452 0.77978 79 
(0.16515) 














Estimates of U.S. Commercial 
Agricultural Exports 


The analysis in this paper can be used to 
predict aggregate commercial agricultural ex- 
“ports for the United States. Results of two 
methods of prediction are presented here. One 
method uses the time series functional rela- 
tionships shown in table 3. The other method 
uses the following predictive formula: 


Ye4i - ¥ 
ee EM, +M, Pi4y 


Y; 
where: 


income per capita 

elasticity estimate 

commercial agricultural imports per 
capita 

aggregate commercial imports 

population 
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The above formula was used, with both cross- 
sectional and time series elasticity estimates 
and a different assumption concerning population 
and income growth for each income level, to 
predict U.S. commercial agricultural exports. 

Actual and predicted 1965 exports are shown 
in table 4. The export estimate ($4.88 billion) 
obtained with cross-sectional elasticities most 
nearly approached actual exports ($4.78 billion), 
The second best estimates ($4.93 billion) were 














Table 4,--U.S. commercial agricultural exports, predicted and actual for 1965 


(Billion U.S. dollars) 











Predicted commercial 
Method used to make exports to-- is all 5 
ctua Difference 
predictions 66 All 
countries countries 
Predictive formula: 
With 1964 cross-sectional elasticity esti- 

a i IS os. ons eae Men aiecs'd Kase ide veven 3.98 4.88 4,78 +.10 
With arc elasticity estimates...cccccccccccccs 4.02 4.93 4.78 +.15 
MERIE CIS SOEEOE CECIMECOR ids c.0.0:6:00 406040 O08 4,06 4,98 4,78 +, 20 

TING VOPLES TURCCION s cciccnceseceseseedecceuvees 4,02 4.93 4.78 +,15 

















1 The 66 countries included in the study accounted for 81.5 percent of all commercial im- 
ports of U.S. commercial agricultural exports in 1964. It was assumed that these countries 
maintained this share in 1965, The estimate for all countries was calculated by dividing 


the estimates for 66 countries by 0.815. 


2 Foreign Agricultural Trade of the United States, U.S. Dept. Agr., July 1966 issue. 
8 Difference calculated by subtracting actual exports from predicted exports. 
4 Mean per capita income and population predicted on an aggregate basis. 


obtained by using the arc elasticities and the 
time series function, 

Estimated exports for 1970,--Estimates of 
U.S. commercial agricultural exports were 
made for 1970 assuming the same rate of (1) 
population growth as occurred from 1963 to 
1964, and (2) per capita income growth as oc- 
curred from 1957 to 1964, slightly modified. 

The 1966 and 1970 population estimates were 
made assuming the same annual growth rate 
by income level as occurred from 1963 to 1964, 
The average population growth was assumed to 
be 2.61 percent per year in the low-income 
countries, 1.25 percent in the medium-income 
countries, and 1.24 percent in the high-income 
countries, 

Cross-sectional elasticities were used in the 
predictive formula with the mean per capita 
income estimated on an aggregate rather than 
a country-by-country basis. 

Income growth per capita per year was as- 
sumed to be 2,0 percent in low-income countries, 
6.0 percent in medium-income countries, and 
5.0 percent in high-income countries, These 
assumed rates are somewhat different from 
the actual growth rates, which were 1.82 per- 


258-9110 - 67-4 


cent for the low-income group, and 8.4 and 6,2 
percent for the medium and high groups. 
Because both inflationary and real income 
changes are incorporated in the income growth 
rates, per capita incomes in foreign countries 
are estimated in current U.S, dollars. 
Commercial and total agricultural exports 
for 1970 are shown in table 5. These estimates 
were calculated in the same way as the esti- 
mates in the preceding section. The estimates 
for commercial exports range from $5.15 bil- 
lion to $5.47 billion for the 66 countries included 
in this study, The most conservative import 
estimate for 1970 ($5.15 billion) was obtained 
by using arc elasticity estimates. The predic- 
tive formula with time series elasticities gave 
a higher commercial export prediction ($5.47 
billion), As indicated earlier, the use of a 
cross-sectional elasticity estimate may be in- 
appropriate since we have shown that the im- 
port elasticity tends to decline at higher income 
levels, resulting in a declining marginal pro- 
pensity to import. Thus, the use of time series 
elasticities in making long-term predictions 
would be less likely to overstate the projection 
level of U.S, commercial agricultural exports. 
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Table 5,--U.S. agricultural exports predicted for 1970 


(Billions of 1970 U.S. dollars) 











Commercial exports to-- 
Methods used to make =e c ‘ 1 2 
predictions 66 All . pene aa Total 
countries | countries Sayers 
Predictive formula: 
With abe elasticity eetimates sss <sidecs cuwssne 5.15 6,31 1.94 8.25 
With cross-sectional elasticity estimates..... 5,41 6.64 1.94 8,58 
With time series elasticity estimates... ..eeee 5.47 6.71 1,94 8.65 
Time series Tuncbion..ccceecescccsecscvesecseseses 5.40 6.63 1.94 8,57 

















1 


countries by 0.815. 
total estimate. ‘The concessional exports were $1 


continue, 


If one wishes to estimate all agricultural 
exports from the United States, it is necessary 
to include concessional shipments, The level of 
concessional exports can be influenced by other 
than purely economic factors, Policy consid- 
erations are very important in determining 
levels of concessional exports and these are 
subject to change.> The concessional export 
number for 1970 was obtained by assuming that 
concessional exports will continue to increase 
at the same rate as they increased from 1957 
to 1964, or approximately 2 percent per year. 
Assuming a 2 percent per year compound 
growth in concessional exports, an estimate 
of $1.94 billion was obtained for 1970. Thus, 
the sum of estimated commercial plus esti- 
mated concessional exports equals a predicted 
total for agricultural exports in 1970 of at 
least $8.25 billion and maybe as high as $8.65 
billion. © 


5 For example, the Food for Peace Act of 1966, 
6 These estimates slightly exceed those made by 
Quentin M, West (9), who used a different methodology, 
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The 66 countries included in the study account for 81.5 percent of all commercial imports 
of U.S. commercial agricultural exports. It was assumed that these countries maintained this 
share in 1970, The estimate for all countries was calculated by dividing the estimate for 66 


2 Total exports consists of commercial plus concessional exports (exports under Government 
programs). For 1970, $1.94 billion was added to the commercial export estimate to obtain the 
-) billion in 1957 and $1.72 billion in 1964, 
The increase in concessional exports represents a growth of approximately 2 percent per year. 
To estimate concessional exports for 1970, it was assumed that the 2 percent growth would 


Conclusions 


The analysis in this paper, though limited, 
agrees with previous analyses which empha- 
sized the importance of per capita income in 
determining import levels. In addition, the 
analysis indicates that the marginal propensity 
to import commercial agricultural products 
declines as per capita incomes rise in import- 
ing countries. There is a need for further 
empirical testing to better define and specify 
import functions for aggregate agricultural 
products, as well as for commodity groups. 
Further research should be concerned with 
identifying those causal variables associated 
with per capita income growth that affect the 
propensity to import, and with developing more 
precise methods of categorizing and aggregating 
countries into development levels, 

The commercial import response varies with 
per capita income levels, indicating a declining 
marginal propensity to import. The time series 
import response from 1957 to 1964 was 24.8 
percent for the low, 10.5 percent for the 
























































medium, and 7,8 percent for the high-income 
groups for each 10 percent increase in per 
capita income, However, in terms of absolute 
imports, the high-income countries will continue 
to be the best markets. But, given sustained 
economic growth, the lower-income countries 
will have tremendous potential as markets for 
U.S, commercial agricultural products, 

If the relationships described in this paper 
prevail and foreign economic growth continues, 
the results obtained suggest that commercial 
U.S, agricultural exports will exceed $6.0 billion 
by 1970 and may reach $6.71 billion. These 
amounts are suggested regardless of the pre- 
dictive methods used or the manner in which 
the elasticity was estimated, Any major in- 
crease in concessional shipments or trade with 
the Eastern Trade Area, or a major change in 
international trade policies, would affect these 
estimated amounts. 
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Atlantic Agricultural Unity; Is It Possible? 


By John O, Coppock, McGraw-Hill Book Company, New 
York, 1966, 238 pages, $7,50, 


— TITLE OF Coppock's book should con- 
tain two questions; "Is it possible?" and "Is 
it necessary?" The degree to which agricultural 
unity in the Atlantic region is péssible to achieve 
depends very much upon the degree to which it 
is deemed necessary, 

The author argues persuasively that "no in- 
dustrialized nation faces ruin because of its 
own farm problems or because of agricultural 
policies across its borders,"' As long as agri- 
cultural policies, no matter how "irrational," 
are kept within national boundaries there is 
little to complain about “except for the eco- 
nomic purist."' But agricultural trade in tem- 
perate food products (the main category of 
agricultural commodities considered by Cop- 
pock) is important, and this is what gives rise 
to international concern about harmonizing na- 
tional agricultural policies. Further, Coppock 
asserts that the Treaty of Rome called attention 
to the problems of international trade in tem- 
perate agricultural commodities in the Atlan- 
tic region and to the need for nations to follow 
less restrictive domestic policies. 

After assessing the relative rates of growth 
in agricultural production and consumption under 
restrictive, high-price policies, Coppock con- 
cludes that the Western European countries 
will achieve a higher degree of agricultural 
self-sufficiency than they now possess, All 
this points to a deterioration in national re- 
source use and conditions for international 
trade, 

Why then haven't the nations of the Atlantic 
Community been willing to modify national 
agricultural policies toward a less protection- 
istic, freer trade situation? This question is 
never fully answered, I would like to suggest 
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one possible answer that could come, but does 
not, from Coppock's framework of analysis. 
Trade in temperate zone agricultural com- 
modities has progressed rather favorably in 
the last two decades. Further, although im- 
porting countries are likely to achieve a higher 
degree of total agricultural self-sufficiency 
in the future, this does not necessarily imply 
that the absolute level of trade will decline, And, 
as long as there are prospects for expansion in 
the absolute level of trade, it may not really be 
necessary or desirable for governments to go 
through the painful processes of radically alter- 
ing agricultural policy structures. Arguments 
about what could exist do not seem to be overly 
compelling when what exists isn't really so 
bad. 

Coppock is somewhat critical of the United 
States for pushing the Kennedy Round of trade 
negotiations when it has had what he considers 
to be a rather rigid and protectionistic set of 
agricultural policies and has shown little will- 
ingness to change or negotiate these policies, 
I think this is a distorted view of the agricul- 
tural policies of the United States, particularly 
as they relate to international trade. The United 
States has formulated and implemented policies 
which go a long way toward the ideal objectives 
for agricultural policy that Coppock sets forth. 
The United States has responsibly restrained 
agricultural output, and managed surplus stocks 
in such a way as to enable it to follow orderly 
pricing policies at home and abroad, Price and 
income support policy programs have been 
changed, in part, to disassociate income support 
for agriculture from the price mechanism 
through the use of direct payments. The result 
has been a market pricing policy geared to 
efficient producers. Thus, in recent years the 
United States has moved a long way toward the 
policy objectives Coppock would like to see 
achieved, This does not mean that the United 
States has achieved a "lily white" set of agri- 
cultural policies. It does, however, suggest that 
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some of the next moves toward policy harmoni- 
zation in the Atlantic Community might be made 
by some of the Western European countries, 


Martin E, Abel 


Agricultural Production and the Economic 
Development of Japan, 1873-1922 


By James I, Nakamura, Princeton University Press, 
Princeton, N,J. 1966, 257 pages, $7.50, 


J APAN'S ECONOMIC DEVELOPMENT has 
been considered unique. On the basis of 
government statistics, economists have re- 
garded it as rapid, with a sudden increase in 
agricultural productivity in the middle 1880's 
and an extensive transfer of labor and capital 
to the nonagricultural sector, After a syste- 
matic reexamination of these statistics, Naka- 
mura questions their accuracy and denies the 
validity of the conclusions based upon them. 
Consequently, as James W, Morley suggests in 
the foreword, this is a "revolutionary" study, 
dispelling "much of the mystery which sur- 
rounded Japan's miraculous ‘take off' in the 
Meiji period'' and requiring a revision of cur- 
rent views concerning the uniqueness of Japan's 
economic growth. 

The author has three principal objectives; 
"first, to demonstrate that Japanese government 
statistics seriously understate the value of 
production in the early Meiji era and thereby to 
criticize previous estimates of Meiji national 
product which accepted these statistics with 
little or no modification; second, to work out 
new estimates of the growth rate of the Japanese 
economy and, more particularly, the growth 
rate of Japan's agricultural production from 
1873-77 to 1918-22; and finally, to examine 
some of the implications of the new findings." 

He demonstrates in fulfilling his first ob- 
jective that Japanese farmers during the early 
Meiji period, from 1873 to 1885, in an effort to 
lighten the payment of land taxes underreported 
the area of their farms and the yields of their 
fields. They underreported their land area by 
means of concealment, misclassification, and 
undermeasurement. However, the Land Tax 
Law of 1884 reduced these evasions and added 
to the tax rolls a considerable acreage of land, 


About the same time, an improvement was 
made in the reporting of yields. These increases 
in acreage and yields in the middle 1880's ac- 
count for the spurt which economic historians 
have taken for an acceleration of productivity. 
Nakamura concludes that annual agricultural 
growth rates of 1.9 and 2.4 percent advanced 
by Bruce F, Johnston and Kazushi Ohkawa are 
too high. He believes that it was 1.0 percent or 
approximately one-half of their estimates. Con- 
sequently, he would revise the growth rate of 
the Japanese economy as a whole between 1878- 
82 to 1913-17 from Ohkawa's 4,0 percent to 
2.8 percent. 

In his final chapter, Nakamura presents some 
implications of his corrected estimates. Since 
the economic growth rate was slower, he con- 
cludes that the transfer of labor from the agri- 
cultural to the nonagricultural was not as much 
as formerly contended and that the transfer of 
capital from one sector to the other came not 
so much from the increment of agricultural 
income as from the savings of the new land- 
owning class created by the Meiji Restoration. 
In fact, he suggests that this revolution provided 
the matrix for subsequent economic growth. 

In questioning the uniqueness of the Japanese 
economic experience, he has furnished the 
statesmen of developing nations with a more 
accurate description of their Asian model and 
a more realistic comprehension of economic de- 
velopment, 


Robert G, Dunbar 


British Agricultural Marketing, A Study in 
Government Policy 


By V. S, Patvardhan, Asia Publishing House, New York, 
1966, 156 pages, $7,50, 


t &~ BOOK DESCRIBES the development of 
government's role in British agriculture 
from the 1920's through the 1950's. The role 
of government during this period changed from 
that of passive onlooker to active attempts to 
cope with problems of agriculture through pub- 
lic policy, The main problems of agriculture 
in Britain appear to have been the growing 
income disparity between the agricultural and 
other sectors of the economy and a desire to 
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ensure some kind of balance between imports 
and home production, 

Reliance of public policy on various com- 
modity marketing schemes, however, created 
other problems, Among these were (1) highcost 
of production of certain commodities (e.g. milk, 
eggs, etc.) associated with small-scale pro- 
duction units; (2) oversupplies of some com- 
modities; (3) high prices to consumers, 

The book provides a good description of 
various commodity marketing schemes (for 
milk, potatoes, eggs, hops, wool, and tomatoes 
and cucumbers), functions, organizations, and 
operations of different commodity boards and 
other marketing organizations (e.g., Fatstock 
Marketing Corporation) in the United Kingdom. 
The lack of rigorous economic analysis of the 
effects of the board activities, however, limits 
the usefulness of the study to that of comparing 
similarities and differences in problems of 
agriculture in the United States with those in 
the United Kingdom as well as similarities and 
differences in the solutions sought. 


Walter Miklius 


On the Theory and Measurement 
of Technological Change 


By Murray Brown, Cambridge University Press, New 
York, 214 pages, 1966, $8,50, 


_ IS INCONTROVERTIBLE that technolog- 
ical change is only one of many factors 
which generate economic growth and affect the 
employment and the distribution of income, Yet, 
dividing these factors into separate measurable 
components is still a difficult problem. Conse- 
quently, measurement of technological change 
and the related underlying theories have become 
important areas of investigation in the recent 
literature of econometrics, To some extent, 
Brown makes his excellent book an outstanding 
contribution to this growing literature by bring- 
ing the basic material together, However, the 
emphasis of the book, as the author himself 
points out, is with the benefits to measurement 
provided by a theoretical framework rather 
than with the benefits to the theory provided by 
the measures of technological progress. 

The book is divided into three parts. The first 
part is devoted to setting forth the basic theo- 
retical frameworks which are essential for the 
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discussion and interpretation of various meas- 
ures of technological change developed in the 
second part of the book. In the third part, the 
author presents an empirical investigation of 
measuring, the effects of technological change 
on output, employment, and distribution of in- 
come in the U.S, domestic private nonfarm 
sector from 1890 to 1960, 

Qualitatively, technological change is simply 
the force or factor causing the shift of a pro- 
duction function. In order to clarify the notion 
of technological change within the quantitative 
measurement framework, the author defines 
the technology embedded in a production func- 
tion in terms of four measurable properties: 
(1) the degree of efficiency of a technology, 
(2) the degree of returns to scale associated 
with the ruling technology, (3) the degree to 
which technology is capital or labor intensive, 
and (4) the degree of ease with which the tech- 
nology permits capital to be substituted for 
labor. These four characteristics are referred 
to as "abstract technology" by the author, The 
first two characteristics are "neutral" tech- 
nological change, because changes in these two 
characteristics do not affect the marginal rate 
of substitution of labor for capital. But changes 
in the last two characteristics do alter the 
marginal rate of substitution; therefore they 
belong to 'nonneutral" technological change. 

In light of these characteristics, both the 
Cobb-Douglas and constant elasticity of sub- 
stitution (CES) production functions are ex- 
amined and analyzed in great detail with re- 
spect to their properties and relationships of 
the variations in output, labor, capital, and 
technological change. The author discusses the 
concepts of short-run, long-run, and secular 
production processes and the distinction be- 
tween the embodied and disembodied tech- 
nological change. 

Having explored various theoretical facets of 
technological change, the author turns to the 
problems of measuring technological change 
in the second part of the book. The limitation 
and applicability of productive index, Solow 
measure, and Salter measure of technological 
progress are evaluated. Then, the method of 
obtaining epochal estimates of parameters in 
the Cobb-Douglas and CES production functions 
and the finite differencing method of separating 
the effect on the change in output of the separate 




















forces--changes in inputs, neutral technological 
change, and nonneutral technological change-- 
are presented, 

In part III, the author presents an empirical 
application of some of the measurement tech- 
niques developed in part II to the investigations 
of (1) the effect on economic growth in the 
United States of neutral and nonneutral tech- 
nological progress, (2) the effects on employ- 
ment of the change in output, the substitution 
of capital for labor, and technological progress, 
and (3) the effect on relative income shares of 
technological change and the relative supplies 
of capital and labor. 

On the whole, the book is well organized with 
a very careful combination of theory, method- 
ology, and empirical results, Although fully 
understanding the book requires mathematical 
reasoning and background, the book is clear, 
well written, and easy to read, The author 
develops his material in depth and with rigor. 
The quality of each chapter is high; many 
readers will find this book worthwhile. 


William Y. Mo 


Science and Economic Development; 
New Patterns of Living 


By Richard L, Meier, The M,I,T, Press, Cambridge, 
Mass, Second Edition Revised and Updated (first paper- 
back edition), 273 pages, 1966, $2.45, 


§ Bev IS AN APPRAISAL of possible future 
development of new economic resources 
for the rapidly growing population, organized 
into five chapters titled; (1) The Present World 
Predicament, (2) New Foods, (3) New Fuels, 
(4) New Patterns of Living, and (5) Recapitula- 
tion. The book's appendix presents a challenge 
to several professions to solve some "unsolved, 
but apparently soluble, problems" which would 
make the feeding, clothing, and maintenance of 
increasing populations possible, thereby post- 
poning the Malthusian dilemma at least tempo- 
rarily. If modifications of present foods, fuels, 
and living conditions are made, according to 
the author, the earth could adequately support 
about 50 billion people. This study is somewhat 
marginal in its shelf appeal to most economists, 
but deserves a space on bookshelves of most 


research-oriented physical scientists and so- 
ciologists. 

The author gives the reader some indication 
of the adjustment required in our present pat- 
tern of living in order to support a larger 
population. Changes would not only affect our 
consumption and living patterns, but our entire 
culture. A comprehensive picture is drawn of 
the possibilities of future economic development 
in the fields of foods and fuels with brief glances 
at problems of automation, birth control, cloth- 
ing, communications, housing, industry, mini- 
mum. adequate living standard, power, trans- 
portation, urbanization, and others. 

The reviewer is of the opinion that the book 
loses something because of the attempt to be 
precise. Precision is admirable where it can 
be achieved or even approximated, but is open 
to criticism where it is subject to so many 
different variables. For example, an error of 
about 100 percent occurred in the projected 
estimate (table 23) made in the first edition of 
this book 10 years ago, It may have been more 
productive to give less precise yet directional 
forecasts of the future. 

Some criticism also applies to data. The use 
of the metric system in most of the tables con- 
fuses the reader and should have been avoided. 
Many tables and figures appear without any 
reference or explanation as to their derivation. 
Some data are out of date, 

This study fills a needed vacuum in scientific 
literature and is recommended to readers as a 
stimulating mental exercise and a good science- 
fiction work which may be much closer to the 
reality than we may realize or even want to 
admit. 


Valentine Zabijaka 


Consumer Demand in the United States, 
1929-1970--Analyses and Projections 


By H, S, Houthakker and Lester D, Taylor, Harvard 
University Press, Cambridge, Mass, 214 pages, 1966, 
$6, 


§ bm MONOGRAPH presents an econometric 
demand study for the detailed items of pri- 
vate consumption expenditures in the National 
Income Accounts, The authors analyzed more 
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than 80 commodities over the 1929-61 period 
and projected them individually to 1970, 

The book appeals to three types of users; 
those wanting 1970 projections of expenditures, 
those looking for models to be used in making 
other projections, and those concerned with 
the conceptual forefront of econometric analysis 
of time-series data. A major segment of the 
book is devoted to presentation of results, It 
includes one or two models for each item and 
charts giving actual and predicted values for 
1929-70, 

The study employed a dynamic model which 
proved useful for a majority of the items. The 
dynamic model enabled the measurement of 
either habit formation (positive addition to con- 
sumption) or inventory adjustment (negative 
effect on consumption), For example, habit 
formation in the case of food consumption allows 
food consumption to continue expanding after 
income has leveled, The model was fitted using 
ordinary least squares except when autocor- 
relation was a problem, Then, the three-pass 
least squares technique was used, Monte Carlo 
experiments showed that the three-pass least 
squares technique resulted in less bias in fitting 
the dynamic model, but it was not as efficient 
as ordinary least squares, Several sections of 
the book were devoted to development of the 
model, testing its dynamic properties, and dis- 
cussing projection problems, 

Current dollar figures were divided by con- 
stant (1954) dollar data in deriving indexes of 
implicit price deflators. The deflators were 
used as price indexes, and constant dollar ex- 
penditures were used as estimates of consump- 
tion. Such indexes reflect shifting weights of 
various components over time, rather than the 
Laspeyres index method of fixed price weights 
for quantity indexes and fixed quantity weights 
for price indexes, Use of shifting weights has 
the advantage of ensuring that price times 
quantity equals expenditures. But it glosses 
over the problem of interaction of price and 
quantity. The interaction is imputed to either 
price or quantity, depending on method of 


estimation. The results of using the dynamic 
model indicated that consumption was generally 
more affected by habit than by prices, This 
conclusion was attributed to our increasingly 
affluent society, but perhaps use of implicit 
price indexes was partly responsible. Switching 
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to purchase of higher valued items during 1929- 
61 may be one reason that the price variables 
were not statistically significant for many 
items. In fact, the model for food yielded a 
positive price elasticity. 

The study was conducted under contract with 
the U.S, Bureau of Labor Statistics. The prin- 
cipal source of data was the Survey of Current 
Business, U.S. Department of Commerce, Addi- 
tional unpublished detail was provided by the 
Office of Business Economics, USDC. These 
data were revised in 1965 on the basis of 1958 
census data, At that time, OBE redefined the 
concept of total personal consumption expendi- 
tures, the most important independent variable 
in the analysis and the control total used in 
the 1970 projection. Personal interest payments 
and transfers abroad were eliminated from 
personal consumption expenditures. These re- 
visions plus use of later data may warrant users 
to rerun the basic models when possible, The 
1970 projections spring from initial conditions 
in 1961 (without adjustment for errors) which 
depend heavily on relationships derived from 
the 1954 census, 

Revised data show that the percentage of 
total expenditures going for food in 1961 
amounted to 21.5 percent rather than the 20,9 
percent used in this study. This percentage 
was projected to decline to 19.6 percent in 
1970, but it did so in 1966, The revised data 
were published for 1929-65 in a supplement 
to the Survey of Current Business in August 
1966. Detailed implicit price deflators were 
included in the new report but some of the data 
used by Houthakker and Taylor have never 
been published, For example, published data 
for off-premise food expenditures include alco- 
holic beverages. But this study excluded alco- 
holic beverages from food, Even though this 
definition of food is often the more desirable, 
it makes application or rerun of the model 
difficult since the historic data used were not 
included in the monograph, 

All in all, the book appears to be an excellent 
econometric analysis. But I feel that the au- 
thors were overstating the usefulness of the 
dynamic model when they concluded that the 
days of the static approach to demand analysis 
appeared to be numbered, 


Stephen J. Hiemstra 














The Economics of Health 


By Herbert E, Klarman, Columbia University Press, 
New York, 200 pages, 1965, $3.95, 


iow SOLUTION to health problems would 
serve to help people in rural areas who are 
at a disadvantage in receiving adequate health 
care because of low incomes and limited access 
to medical facilities. 

The object of this book is to interest econo- 
mists in the health field and to encourage the 
use of economic principles and techniques to 
resolve problems in the health industry. The 
author was commissioned by the Ford Founda- 
tion to explore the new concept of health eco- 
nomics, This concept is much broader than 
medical economics since it is not solely re- 
stricted to analyzing costs of medical care, 
but includes analysis of conditions helpful to 
medical research, the economic costs of dis- 
eases, and returns from investment in medical 
education and training. 

The author rightly states that more economic 
answers are needed to prevent impending crises 
such as the inadequate supply of trained per- 
sonnel to accommodate the rising demand for 
medical attention. However, this reviewer takes 
issue with the author's reasoning that eco- 
nomists have ignored the field of health and 
medical services because its special char- 
acteristics are exceptions to the economic 
propositions that explain the behavior of the 
market. Economists for years have been analy- 
zing extreme cases of imperfect markets and 
arriving at meaningful and useful results. 

The health industry has numerous charac- 
teristics which distinguish it from more perfect 
markets. The difficulty in analyzing the market 
is increased when, as the author points out, 
normative economists try to include the formu- 
lation of goals and priorities for public policy. 
The author does a good job in highlighting some 
of the characteristics contributing to this diffi- 
culty, such as that the profit motive inthe med- 
ical industry is not relevant as an explanation 
of economic behavior, and that the health in- 
dustry is a mixture of consumption and invest- 
ment. Health and medical services are con- 
sumption activities, but preventive medicine 
is an investment activity. 


The usefulness of the book is enhanced by 
the construction of an index of health care 
costs. This index serves to adjust the data on 
health expenditures to reflect improvements in 
the quality of health services, The book has an 
excellent and extensive bibliography for those 
who wish to pursue the economics of health 
further. 


Jack Ben-Rubin 


What's Ahead for the Family Farm? 


By The National Farm Institute, Iowa State University 
Press, Ames, 156 pages, 1966, $3,50, 


HIS VOLUME brings together papers by 14 
highly qualified speakers at the’ conference 
on this important farm policy issue sponsored 
by the National Farm Institute early in 1966, 
The conference proceedings include panel dis- 
cussions of questions related to the papers. A 
careful study of this book permits the reader 
to become a full participant in the meeting. 
The book is timely. There is a need to dis- 
cuss all aspects of the future of the family 
farm, since the subject is controversial, with 
a broad spectrum of opinions. In this respect, 
the National Farm Institute has commendably 
achieved its objective. 

The authors, all concerned with the develop- 
ment of a sound agricultural industry, present 
their appraisals of the important aspects in- 
fluencing the future family farm development 
in an objective and well-documented manner, 
The family farm is properly defined and ex- 
amined with respect to changing structure of 
agriculture over the next 15 years. Technolog- 
ical and business knowledge needs, supply and 
source needs, market structure needs, and the 
expected supply of and demand for agricultural 
commodities in the domestic and world markets 
are among the topics explored. International as 
well as domestic influences on the development 
of the U.S. agricultural economy provide the 
proper setting for the comprehensive examina- 
tion 'of the needs and potentials of the future 
family farm. 
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The two papers contributed by Congressmen 
(representative of the two major political par- 
ties) were devoid of politics and demonstrated 
their keen understanding of the present and 
future problems of the family farm, Their 
constructive suggestions for strengthening farm 
programs should be given serious consideration 
by everyone concerned with agricultural policy. 

The successful farm operator of the future 
will be required to make appreciable increases 
in capital input and to become much more 
scientifically oriented with respect to farm 
supplies and services, All farm supply and 
service organizations will have to gear their 
operations to meet these new farm operator 
demands, or go out of business, The chapters 
dealing with the input side of agriculture are 
fortified with the kind of practical experience 
that makes this book "must" reading for any- 
one concerned with family farm development 
and policy. 

The concluding section of the book examines 
the changing structure of markets for farm 
products to accommodate the new demands by 
businessmen farmers, affluent domestic con- 
sumers, and changing world conditions, These 
chapters clearly indicate the challenges and 
opportunities for those agricultural marketing 
firms that choose to accommodate change, 

This publication should contribute to a better 
understanding of the major family farm policy 
issues, 


E, L. Baum 


Revolving Finance in Agricultural 
Cooperatives 


By Henry E, Erdman and Grace H, Larsen, Mimir Pub- 
lishers Inc,, Madison, 117 pages, 1965, $3,50, 


F ARMER COOPERATIVES have used the re- 
volving fund as oneoftheir primary sources 
of equity capital, The revolving fund can be 
defined as "a plan by which members of a co- 
operative currently supply capital to the asso- 
ciation in some way proportional to the volume 
of business they do with it, while periodically 
funds in excess of capital needs are returned 
to contributors in the order of their contri- 
bution." 
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Erdman, who has devoted a half century to 
the study of marketing and cooperative organi- 
zations, and his co-author trace the historical 
development of cooperative revolving funds and 
discuss their role and possibilities under cur- 
rent conditions. 

The process of obtaining investment capital 
in proportion to membership patronage is of 
early origin. It may have been used by some of 
the cooperative cheese associations of New 
York and other States in the 1850's. The re- 
tirement in cash of the oldest outstanding 
equities, however, developed slowly. It was 
first adopted by a fruit marketing association 
in the State of Washington early in 1912, but 
nearly 20 years passed before revolving finance 
gained general acceptance. This delay was due 
mainly to legal complications, the presence of 
more immediate problems diverting manage- 
ment's attention, and the violent economic 
changes of the period that upset financial 
plans. 

Erdman and Larsen conclude that cooperative 
revolving funds are and will continue to be use- 
ful as a method of financing farmer coopera- 
tives. The concept of revolving finance, however, 
should be flexible and, when applied to a par- 
ticular cooperative business, its form should 
be adapted to specific and changing needs, The 
most suitable term of years for revolving the 
funds will vary among cooperatives. 

Individual cooperatives will also differ in the 
degree that a revolving program is emphasized 
in their capital structure. In combination with 
revolving capital, a cooperative's financial 
structure might, according to the authors, in- 
clude long-term unamortized mortgages, pre- 
ferred stock, or other nonvoting securities, 
The book is not entirely clear in its reference 
to "permanent debt financing'"' and it mixes 
terms usually applied to equity capital with 
those more frequently used in describing debt 
capital, Permanent debt capital or credit is not 
generally available to cooperatives from in- 
stitutional lenders. Equity capital in the form 
of preferred stock or some comparable se- 
curity may be relatively permanent when com- 
pared with revolving capital. But it is not 
permanent when compared to the equity capital 
of proprietary business in the form of common 
stock traded in the stock market. Despite the 
usefulness of revolving funds in cooperatives, 























many cooperatives are finding it increasingly 
difficult to do their entire job of financing with 
revolving funds, 

Individual lenders, including nonoperating 
owners of farms, are an important sour¢e of 
credit to farmers, The authors conclude that 
these individuals should not be overlooked as 
a likely market for cooperative-type issues 
of preferred stock or certificates of indebted- 
ness, Here the authors appear to have disre- 
garded a basic difficulty confronting farmer 
cooperatives in raising equity capital. Coopera- 
tives, unlike noncooperative businesses, are 
not able to offer the incentive of capital gain 
on their stock sales to offset the risk of loss 
of value, The need for funds on farms and good 
corporation stocks with growth possibilities 
offer strong competition for the funds of poten- 
tial investors, both members and nonmembers. 
Besides, since any earnings in excess of regu- 
lar dividends usually are received by co- 
operative members or patrons in the form 
of patronage refunds, these individuals will 
probably continue to supply most of the equity 
capital, 

In addition to a satisfactory term for the 
revolving cycle, Erdman and Larsen point out 
that all revolving funds should include some 
procedure for informing a member of his 
interest in the fund, adequate provision in 
legal instruments for the revolving fund plan, 
and member and employee education to make 
this financial plan understood and supported. 

This book is intentionally limited in scope 
and makes its greatest contribution in the 
historical phase. Nearly two-thirds of the book 
is devoted to a documented history of the re- 
volving fund plan. 

Chapter 6 is entitled "Adjusting Revolving 
Fund Plans to Meet Current Needs." Possibly 
it should have been broadened by citing more 
views and studies, such as Russell C, Engberg's 
Financing Farmer Cooperatives, to illustrate 
the current and effective use of revolving 
funds by individual cooperatives. Neverthe- 
less, the material that is covered makes 
this work an interestingly presented and 
useful addition to readings on cooperative 
fir.ance, 


Glenn E, Heitz 
G. Robert Butell 





An Appraisement of Agricultural 
Cooperation in Ireland 


By Joseph G, Knapp, Government Publications Sales 
Office, Dublin, 115 pages, 1964, $0.75, 


An Analysis of Agricultural 
Co-operation in England 


By Joseph G, Knapp, Agricultural Central Co-operative 
Association, London, 242 pages, 1965, $2, 


cL: IS NOT THE objective of this review to 
give readers a detailed account of the or- 
ganization and history of agricultural coopera- 
tives in England and Ireland, For such an ac- 
count, the reader must turn to the two detailed 
reports which Knapp provided to those who 
asked him to make these critical analyses, 
Their request was, 'We would wish you to 
carry out a general appraisal of the position 
of the cooperative movement in this country 
and indicate what you think might be done to 
strengthen it and increase its influence in the 
agricultural sphere generally." 

Because Knapp's analysis is thorough, his 
reports make a major contribution to aun un- 
derstanding of the basic role of cooperatives 
in agriculture. The length of these documents 
makes each of them literally a small book on 
agricultural cooperation. Both of them reflect 
the thinking of Knapp on the role of agricultural 
cooperatives in national economies. He de- 
scribes this role as that of being "a force to 
assist farmers in their adjustments to an ex- 
panding and changing world,'' He suggests ways 
in which agricultural cooperatives in England 
and Ireland, and in other countries as well, 
can facilitate this adjustment. 

Knapp's first recommendation, made to the 
leaders of Ireland's agricultural cooperative, 
is that "steps should be taken to reinvigorate 
the IAOS (Irish Agricultural Organization So- 
ciety) as the mother of cooperatives which 
should provide leadership and the technical 
services that are necessary to help farmers 
build strong cooperative organizations capable 
of meeting the needs of agriculture.'"' This 
recommendation is based upon the assumption 
that IAOS should represent the voice of agri- 
culture, not only in the cooperative movement, 
but in everything which concerns the farm 
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people of Ireland. The second basic recom- 
mendation is made to the leaders of ACCA 
(Agricultural Central Cooperative Association) 
in England, He indicates the direction he be- 
lieves this reorganization should take--a direc- 
tion which "would make clear the government's 
confidence in the cooperative form of organi- 
zation," Again the reviewer must point out that 
these recommendations can be fully understood 
only if the reader studies these documents in 
detail. 

In his analysis of these two century-old co- 
operative societies, Knapp presents his own 
mature thinking about the role of agricultural 
cooperatives in the economy and life of any 
society. This is not to say that he used the 
opportunity to study the experience of these two 
cooperatives merely to present his own view- 
point. Although he has dedicated his profes- 
sional career to working with and for coop- 
eratives, he is not a prejudiced pleader for 
cooperatives. He is, as he has long been, a 
dedicated student and an authority on agri- 
cultural cooperatives as a necessary part of 
any national society which depends on the 
prosperity of its agriculture and of those 
who constitute the agricultural sector of that 
society. 

It is probably because agricultural coopera- 
tives in Ireland and England never attempted 
to wield great political influence that they have 
never experienced a debacle such as occurred 
after the Farmers’ Alliance upheaval in the 
United States in the late 1880's and early 
1890's. Knapp does not, however, designate 
these as weaknesses on the part of these two 
cooperatives, Rather, he believes that the prin- 
cipal weakness of these two European agricul- 
tural cooperatives is that they have in some 
ways become too institutionalized to meet the 
issues incident to the changing role of agri- 
culture in the now universal price and market 
economy of the western world. Another weak- 
ness, he believes, is the inadequacy of “agri- 
cultural supply or purchasing cooperatives," 
While he does not say so, this weakness prob- 
ably stems from Sir Horace Plunkett's philos- 
ophy of the inherent goodness of the rural way 
of life. Today agriculture is a part of the world 
price and market economy, and one of its major 
concerns must be how to become more effective 
in this economy. 
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Knapp points out that agricultural cooperatives 
in Ireland were in the beginning a grass roots 
or people's movement--a country life move- 
ment, They were not primarily marketing or- 
ganizations, nor were they systematically tied 
in with other social institutions. There was no 
systematic instruction on this subject in in- 
stitutions of higher learning, and no adequate 
tie-in with government agencies. There was 
no research on cooperatives by either of these 
institutions, One of his most forthright recom- 
mendations is that such relationships or types 
of cooperation be established. This is a plea 
that the leaders of agricultural cooperatives in 
both of these countries, rather than following 
the early history of agricultural cooperatives, 
pit themselves against leaders and agencies of 
other segments of society and expend their 
energies and their thoughts on making agri- 
culture a more efficient part of the national 
economy. To illustrate his points he uses the 
experiences of the United States, where the 
Farmer Cooperative Service of the U.S, De- 
partment of Agriculture is an integral and 
respected part of the Federal Government. 
His recommendations to the leaders of agri- 
cultural cooperatives in England and Ireland 
are not, however, based primarily on a plea 
that they follow American experiences. They 
are based on a detailed analysis of their own 
organizations and experiences, 

Knapp interviewed personnel in every echelon 
of agricultural cooperatives, from top manage- 
ment to farmers, The value of these personal 
interviews is probably best illustrated in ap- 
pendix A of his report on agricultural coopera- 
tives in England, in which he records 33 diag- 
nostic questions which he asked managers of 
cooperatives. The answers they gave provided 
valuable information to Knapp, but even more 
important was the fact that they stimulated, one 
might say forced, the managers of cooperatives 
to make critical analyses, 

I can conclude this review no more aptly than 
by quoting from the Irish Times which said, 
concerning Knapp's report and recommenda- 
tions, that "the hope must be that it marks a 
new era in the cooperative movement, an era 
in which the spir‘t of Sir Horace Plunkett will 
find a new expression; in which the country- 
wide system of co-ops will at long last become 
a people's movement operating for the common 





good of farmers and practicing the principle of 
mutual help.... All these objects, while far 
from achievement, have been given a fillip by 
Dr. Knapp." 


Carl C, Taylor 


Rural Recreation for Profit 


By Clodus R, Smith, Lloyd E, Partain, and James R, 
Champlin, Interstate Printers and Publishers Inc,, 
Danville, Ill, 303 pages, 1966, $6,95, 


Te AUTHORS STATE that this book was 
written for the use of rural landowners and 
others who may be concerned with recreational 
enterprises as profit bearing ventures. In sug- 
gesting the widespread feasibility of rural 
recreational enterprises, the authors may be 
overzealous, The extent to which these ventures 
can be profitable is a question not satisfactorily 
answered in this book, However, many practical 
suggestions are given which should help many 
operators improve their profit positions. 


Information is presented in a plain and 
understandable manner on how to plan, develop, 
operate, and manage various types of recrea- 
tional enterprises. Seven types of enterprises 
are portrayed from the viewpoint of demand, 
income potential, profitable additions, resource 
requirements, and management problems. 
Worthwhile suggestions are given regarding 
the selection of a recreational enterprise and 
on planning, developing, maintaining, and man- 
aging the selected enterprise. 

After each of the 14 chapters, there is a 
bibliography relating to the material presented 
in that chapter. In addition, one chapter is 
devoted to explaining the various technical 
and financial assistance programs that are 
available from Federal agencies for those 
developing and operating recreational enter- 
prises. These references alone, without the 
other valuable suggestions, make this book a 
worthwhile source of information for anyone 
who is planning to operate or is operating a 
rural recreational enterprise. 


Ronald Bird 





Selected Recent Research Publications in Agricultural Economics Issued by the U.S. 
Department of Agriculture and Cooperatively by the State Universities and Colleges* 


Allen, Philip T, FARM REAL ESTATE CREDIT--AN 
ANALYSIS OF BORROWERS AND LENDERS, U.S, 
Dept, Agr., Agr. Econ, Rpt, 104, 40 pp., November 
1966, 


Identifies borrowers who obtained the principal part 
of their loan funds from each of eight sources of 
farm-mortgage credit as well as the kinds of loans 
these borrowers received from each source, The 
groups of borrowers are identified by their regional 
location, the types and sizes of their farms, their 
ages, and the number of years they operated their 
present farms, 


Andrilenas, Paul, Theodore Eichers, and Austin Fox, 
FARMERS' EXPENDITURES FOR PESTICIDES IN 
1964, U.S. Dept. Agr., Agr. Econ, Rpt, 106, 12 pp., 
January 1967, 


A survey of farmers whose sales represented 90 
percent of total agricultural sales in the United States 
revealed that 94 percent of these farmers used pesti- 
cides in 1964 and that their expenditures totaled $456 
million, Of the total pesticide expenditures, 85 per- 
cent were for treating crops, about 11 percent were 
for treating livestock and poultry, and 4 percent were 
for other uses, 


Bailey, Warren R, ORGANIZING AND OPERATING 
DRYLAND FARMS IN THE GREAT PLAINS: SUM- 
MARY OF REGIONAL RESEARCH PROJECT GP-2, 
U.S. Dept. Agr., Econ, Res, Serv., ERS-301, 60 pp., 
February 1967, (Agr. Expt, Stas, of Kans,, Mont,, 
Nebr.,, N, Dak,, Okla,, and Tex, cooperating.) 


Gives results of research projects designed to help 
dryland farmers reduce year-to-year variations in 
yield and income, Helpful strategies include selecting 
only those enterprises having low year-to-year varia- 
bility, combining enterprises with different patterns 
of year-to-year variability, and using feed reserves, 


Bowles, Gladys K,, Calvin L, Beale, and Benjamin S, 
Bradshaw. POTENTIAL SUPPLY AND REPLACE- 
MENT OF RURAL MALES OF LABOR FORCE AGE, 
1960-70, U.S, Dept, Agr., Statis, Bul, 378, 152 pp., 
October 1966, 


Compares the number of young men in rural U,S, re- 
gions expected to attain the working age of 20 and the 
number of men in the working ages 20-64 in 1960 who 
are expected to die or retire during 1960-70, One 
major finding is that 3 million men aged 20-64 will 
die or reach retirement age during 1960-70, and 
about 5.3 million young men will reach working age 
to replace them. 


i State publications may be obtained from the issuing agencies 
of the respective States, 
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Bullock, J, Bruce, Richard Eisenberg, and Duane 
Hacklander, PRICE SPREADS FOR PORK, U.S, 
Dept. Agr., Misc, Pub, 1051, 28 pp., January 1967, 


The farm-retail spread for pork increased 9,8 cents 
between 1949 and 1966 as a result of an 8,6-cent 
increase in the wholesale-retail spread anda i,2-cent 
increase in the farm-wholesale spread, Although the 
general trend from 1949 to 1959 was upward, price 
spreads often varied greatly from month to month, 


Chumley, Toledo W, ADOPTION OF THE CONTINU- 
OUS MIX PROCESS IN BREAD BAKING: SOME 
EFFECTS ON FIRMS AND THE INDUSTRY, U.S, 
Dept. Agr., Econ, Res, Serv., ERS-329, 8 pp., 
January 1967, 


Adoption of the continuous mix process probably will 
expand sales, service, and other nonproduction jobs, 
as well as increase skill requirements, The impact 
on competition in the baking industry has been felt 
most by small plants in and near areas where con- 
tinuous mix operations have been introduced, 


Faber, Fred L,, and Robert J, Van Houten, AN 
INVENTORY OF MARKET NEWS REPORTS FOR 
EGGS, U.S, Dept. Agr., Econ, Res, Serv,, ERS-332, 
24 pp., January 1967, 


Presents detailed descriptions of the kinds of market 
news information on eggs currently available from 
Federal, State, and private agencies, This report also 
evaluates the need for modifications in and additions 
to market news series, 


Gale, Hazen F, THE FARM FOODMARKETING BILL 
AND ITS COMPONENTS, U.S, Dept. Agr., Agr. 
Econ, Rpt, 105, 64 pp., January 1967, 


The total marketing bill of $49 billion in 1963 was 
made up of the following: Processors, $19 billion; 
retailers, $22 billion; and assemblers, transportation 
agencies, and wholesalers, $8 billion, Fruits and 
vegetables had the largest marketing bill in 1963, and 
the meat products group ranked second, 


LaFerney, Preston E,, Robert A, Mullikin, and 
Charles S, Shaw, SPINNING QUALITY OF COTTON 
AS AFFECTED BY GIN CLEANING, CARD CRUSHER 
ROLLS, AND VARYING CARDING’ RATES, 
MISSISSIPPI, 1965-66 SEASON, U.S, Dept. Agr., 
Mktg. Res, Rpt. 778, 40 pp., December 1966, 


A test involving 36 bales of Mississippi Delta cotton 
harvested in 1965 showed that useofcrusher rolls and 
high production carding could reduce manufacturing 
costs of cotton, The effects of ginning treatments upon 
fiber properties or spinning performance were found 
to be small and usually insignificant, 














Leiman, Martin, FOOD RETAILING BY DISCOUNT 
HOUSES, U.S, Dept. Agr., Mktg. Res. Rpt, 785, 
32 pp., February 1967, 


Examines the impact of retail food operations by 
discount houses on conventional retail food distribu- 
tion in 10 standard metropolitan statistical areas in 
the United States in January and February 1964, 
Discount food stores had significantly higher average 
weekly sales and were open fewer hours during the 
week than conventional food stores, 


Madden, J, Patrick, ECONOMIES OF SIZEIN FARM- 
ING: THEORY, ANALYTICAL PROCEDURES, AND 
A REVIEW OF SELECTED STUDIES, U.S, Dept. 
Agr., Agr. Econ, Rpt, 107, 88 pp., February 1967, 


Reviews various studies of economies of size in crop 
production, specialized beef feedlots, and dairy farms; 
discusses the theoretical basis for analyzing econo- 
mies of size; and examines several alternative 
analytical procedures, 


MacGregor, M, A,, and G, Klosler, MARKETING 
FLUE-CURED TOBACCO IN ONTARIO, Univ, of 
Guelph, Dept, Agr. Econ., July 1966, (U.S, Dept. 
Agr. cooperating, ) 


Describes and analyzes all phases in the marketing of 
raw leaf tobacco through auction exchanges in Ontario 
from the 1920's to 1957, Costs of the Ontario system 
are compared with those of U,S, and Rhodesian 
systems, 


Moe, Lyle E, SAUDI ARABIA: SUPPLY AND DEMAND 
PROJECTIONS FOR FARM PRODUCTS TO 1975, 
WITH IMPLICATIONS FOR U.S, EXPORTS, U.S. 
Dept. Agr., Econ, Res, Serv., ERS-Foreign 168, 
32 pp., December 1966, 


This summary of the first comprehensive report on 
Saudi Arabian agriculture, including projections to 
1970 and 1975, is part of an effort to evaluate long- 
term prospects for agricultural products on a global 
scale, The Saudi Arabian market is heavily weighted 
on the import side of the ledger because of the 
country's generally nonrestrictive trade, vast foreign 
exchange and gold holdings, and hardcurrency, 


Pedersen, John R, COSTS AND ECONOMIES OF 
SCALE IN EGG-TYPE CHICK HATCHERIES, U.S, 
Dept, Agr., Mktg. Res, Rpt, 782, 60 pp., February 
1967, 


The major factors affecting costs of egg-type chick 
hatcheries include labor and managerial efficiency, 
utilization of capacity, egg hatchability, distribution of 
fixed and utility costs over other agricultural enter- 
prises, size of operations, and wage rates, Economies 
of scale are analyzed for six model chick hatcheries 
with annual capacities ranging from about 1to 10 mil- 
lion eggs. 








Rapton, Avra. 1965 SUPPLEMENT TO SEASONAL 
WORK PATTERNS OF THE HIRED FARM WORK- 
ING FORCE OF 1964, U.S, Dept. Agr., Agr. Econ, 
Rpt, 102, 8 pp., February 1967, 


Major seasonal patterns of employment in 1965 did 
not differ to any significant degree from those in 
1964, although the number of workers was generally 
lower in the later year, Seasonal changes among types 
of workers and geographic regions usually become 
evident only over several years, 


Solberg, Erling D, SUGGESTIONS FOR PLANNING 
AND ZONING IN APPALACHIA, U.S, Dept. Agr., 
Econ, Res, Serv., ERS-330, 56 pp., February 1967, 


Rural planning and zoning in Appalachia should be 
designed to foster restoration and economic use of 
reclaimed mined areas, facilitate the blocking up of 
forest areas, protect existing and potential recreation 
areas, and guide suburban encroachment into rural 
areas, 


Starbird, I, R,, and F, K, Hines, COSTS OF PRO- 
DUCING UPLAND COTTON IN THE UNITED 
STATES, 1964, U.S, Dept. Agr., Agr. Econ, Rpt, 99, 
52 pp., September 1966, 


The total cost of producing the U.S, crop of upland 
cotton in 1964 was 28,4 cents per pound of lint, 
Estimates of total cost per pound of lint varied from 
23.4 cents in the Mississippi Delta Region to 38,1 
cents in the Upper Rio Grande-Trans Pecos Region 
of Texas and New Mexico, 


Stauber, B, R, THE COLLECTION OF AGRICUL- 
TURAL STATISTICS IN JAPAN, U.S, Dept, Agr., 
Statis, Rptg. Serv., SRS-10, 48 pp., September 1966, 


Japan's Statistics and Survey Division, Economic 
Bureau, Ministry of Agriculture and Forestry, collects 
and publishes data on Japan's agriculture, forestry, 
and fisheries; acreage, production, yield, livestock 
numbers, and products; management characteristics 
of farm units; processing and distribution; and numer- 
ous collateral aspects of the economy, 


U.S, Department of Agriculture, INDICES OF AGRI- 
CULTURAL PRODUCTION FOR THE 20 LATIN 
‘AMERICAN COUNTRIES (PLUS GUYANA, JAMAI- 
CA, AND TRINIDAD AND TOBAGO), Revised 1954 
through 1965, Preliminary 1966, Econ, Res, Serv., 
ERS-Foreign 44, 52 pp., Revised January 1967, 


Contains indices of net agricultural production and 
net food production in Latin America for 1954-66, 
Major changes in this annual publication include the 
addition of one new country, Guyana; summaries, by 
country, of livestock production indices; and aggre- 
gate values of agricultural and food production, 
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U.S, Department of Agriculture, OUR FOREIGN AGRI- 
CULTURAL TRADE, Agr. Inform, Bul, 312, 28pp., 
December 1966, 


From fiscal 1960 to 1966, the value of agricultural 
exports rose from $4,5 billion to $6.7 billion--a 
record high increase, The volume of agricultural 
imports also increased, but much less than exports, 
In calendar year 1965, for the sixth year in a row, 
the United States had a favorable agricultural trade 
balance, 


U.S, Department of Agriculture, YOUNG PEOPLE'S 
USE AND APPRAISAL OF NATURAL AND COM- 
PETING FIBERS IN WEARING APPAREL, Mktg. 
Res, Rpt, 767, 196 pp., August i966, 


Teenage boys and girls interviewed in this nationwide 
study reported the advantages and disadvantages of 
cotton, wool, and cotton-polyester blends, This report 
is part of a broad program to enable producers of 
natural fibers to strengthen their market position and 
to provide consumers with an opportunity to express 
their reactions to products available to them, 


Waugh, Frederick V, GRAPHIC ANALYSIS: APPLI- 
CATIONS IN AGRICULTURAL ECONOMICS, U.S, 
Dept. Agr., Agr. Handb, 326, 80 pp., November 
1966, 


Graphics is almost indispensable in preliminary 
analysis of a problem in economics, This handbook 
elucidates major problems through graphic descrip- 
tions of averages, trends, cycles, and seasonals, 
simple, multiple, and joint regression, and linear 
programming, 


Whittlesey, Norman K, AGGREGATE ECONOMIC 
EFFECTS OF ALTERNATIVE LAND RETIREMENT 
PROGRAMS; A LINEAR PROGRAMMING ANALYSIS, 
U.S, Dept, Agr., Tech, Bul, 1351, 64 pp., August 
1966, (Iowa Agr, and Home Econ, Expt, Sta, coop- 
erating.) 
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Presents an analysis of the impact of selected alterna- 
tive production control programs on agriculture, Three 
interregional linear programming models based on 
spatially separated producing and consuming regions 
are the methodological basis of the analysis, 


Whittlesey, Norman K,, Irwin A, Noteboom, and 
Walter R, Butcher, EFFECT OF PRODUCT PRICE 
RELATIONSHIPS ON FARM ORGANIZATION AND 
INCOME IN THE PALOUSE REGION OF WASH- 
INGTON AND IDAHO, Wash, State Univ., Agr, Expt. 
Sta, Bul, 674, 24 pp,, August 1966, (U.S, Dept, Agr. 
cooperating. ) 


Focuses on future adjustment possibilities for farmers 
in the wheat-pea area of eastern Washington and 
northern Idaho to changing prices of wheat, barley, and 
livestock, The three farm sizes delineated in the study 
area consist of 101-450, 451-900, and over 900 crop 
acres, 


U.S, Department of Agriculture. A CENTURY OF 
AGRICULTURE IN CHARTS AND TABLES, Agr. 
Handb, 318, 48 pp., July 1966, 

U.S, Department of Agriculture, FOOD COSTS-- 
RETAIL PRICES, FARM PRICES, MARKETING 
SPREADS, Misc, Pub, 856, 16 pp., Revised Sep- 
tember 1966, 

U.S, Department of Agriculture, LIVESTOCK AND 
MEAT STATISTICS, Consumer and Mktg, Serv., 
Statis, Rptg. Serv., and Econ, Res, Serv., Supple- 
ment for 1965 to Statis, Bul, 333, 160 pp., August 
1966, 

U.S, Department of Agriculture, RESEARCH DATA 
ON MINORITY GROUPS--AN ANNOTATED BIB- 
LIOGRAPHY OF ECONOMIC RESEARCH SERVICE 
REPORTS: 1955-1965, Misc, Pub, 1046, 28 pp., 
November 1966, 

U.S, Department of Agriculture, U.S; FATS AND 
OILS STATISTICS, 1909-65, Statis. Bul, 376, 
228 pp., August 1966, 
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Suggestions for Submitting Manuscripts for 
Agricultural Economics Research 


Each contributor can expedite reviewing and printing. his manu- 

cript by doing these things 

1, SOURCE, Indicate in'a memorandum how the material sub- 
mitted is related to the economic research program of the U,S, 
De aeaneneial: of Agriculture and its cooperating agencies, State your 
own connection with the program, 

2, CLEARANCE, Obtain any approval required in your .own 
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assistant aditors of Agric cultural Economics Research, 

3. NUMBER OF COPIES, Submit one original and two carbon 
copies ‘of the manuscript for review, Clear mimeograph or ditto 
copies are acceptable 
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5, MARGINS, Leave generous margins on four sides, 

6, FOOTNOTES, Number consecutively throughout the paper, 

7, REFERENCES, If you cite more thansix references, list ther 
in a Literature Cited section at the end_of your paper, 

8, CHARTS, Use charts sparingly for best effect, Include with 
each chart a page giving essential data for replotting, 

9, FINAL TYPING, Manuscripts accepted for’ publication will be 
edited for AER style and returned to author with instructions for 
final typing in special AER format, 
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